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I[TOACHUTEJIBHAS 3AIINCKA

PaGouas nporpamma yue6HOTO Kypca «BepoSTHOCTD M CTaTUCTHKA» 0a30BOTO
ypoBHs i1t obydarommxcst 10 —11 xkmaccoB pa3paborana Ha ocHOBe DenepabHOTO
TOCY/IapCTBEHHOTO 00pa30BaTEILHOTO CTaHapTa CPEAHETO 00IIero 00pa3oBaHuMsl, C
y4ETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUMN, MPEABABIIEMbIX K MATEMATHICCKOMY
00pa30BaHUIO, U TPATUIMA POCCHIICKOTO 0Opa3zoBaHus. Peanmuzanus mporpaMMel
o0ecreurnBaeT OBJIaICHNE KITFOUEBBIMH KOMITETEHITUSIMHU, COCTABIISIFOIIIMMHA OCHOBY
JUIS  CaMOpasBUTHS W HENPEPHIBHOTO  OOpa3oBaHWsA,  IEIOCTHOCTH
OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U TIO3HABATENLHOTO PAa3BUTUSA JUYHOCTHU
00y4aromuxcsl.

HEJIN NU3YYEHWA YYEBHOI'O KYPCA

VY4eOHblil Kypc «BeposiTHOCTh M CTAaTHCTHKa» 0a30BOr0 ypOBHS SIBISETCS
IPOJOJDKEHUEM M Pa3BUTHEM OAHOMMEHHOIO y4eOHOro Kypca 0a30BOro ypOBHS
OCHOBHOM mIKoybl. Kypc mnpenHazHayeH mjis (GopMUpOBaHHS y OOyYarolUXCs
CTaTUCTHUYECKOM KYJIbTYphl M TOHMMAaHHS pOJIM TEOPHH BEPOSTHOCTEW KaK
MaTeMaTHYE€CKOr0 MHCTPYMEHTA JJIl U3yYEHHs CIyYalHbIX COOBITUM, BEJIMYUH U
npoueccoB. [Ipu uzyueHnn Kypca o0OramarTcsl MPeACTaBICHN 00yYarouuXxcs O
METOJaX UCCJEeI0BaHUs U3MEHYMBOIO MUpPA, PA3BUBAETCS IOHUMAHUE 3HAYUMMOCTHU
U OOIIHOCTH MAaT€MaTUYeCKUX METOIOB IO3HAHUS KaK HEOThEMIIEMOW YacTu
COBPEMEHHOTO €CTECTBEHHO-HAYYHOT'O MUPOBO33PEHUSI.

Coneprxanue Kypca HalpaBJIEHO Ha 3aKpPEIUICHUE 3HAHUMW, OJyYEHHBIX TTPU
M3YUYECHUU Kypca OCHOBHOM ILIKOJbI U HA Pa3BUTHUE IMPEIACTABICHUN O CIIyYalHBIX
BEJIMYMHAX U B3aUMOCBS3SIX MEXAY HUIMU HAa BAXKHBIX TPUMEPAX, CHOKETHI KOTOPBIX
MMOYEPIHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTrBercTBUM ¢ yKa3aHHBIMU LEISIMA B CTPYKType ydeOHOTO Kypca
«BeposATHOCTh M CTAaTUCTHUKA» CpeIHEW IIKOIbl Ha 0a30BOM YpPOBHE BBIJICIICHBI
CIIEIYIONTNE OCHOBHBIE cojepKaTesnbHble JHHUHM: «ClydailHble COOBITHS H
BEPOSATHOCTY, «CITy4aiiHbIe BEJIMYUHBI U 3aKOH OOJIBIITUX YUCEI.

BaxHyro wyactb Kypca 3aHMMaeT M3yYEHHE T€OMETPUYECKOTO U
OMHOMHAIBLHOTO pacnpeeeHU U 3HAKOMCTBO C UX HENIPEPhIBHBIMU aHAJIOTaMH —
MOKA3aTeJIbHBIM U HOPMAJIbHBIM PacClpeIeICHUSIMU.

Conepxanue nuHUN «Ciy4dailHble COOBITHSI W BEPOSTHOCTH» CITY)KHUT
OCHOBOW 1Jisi (POPMUPOBAHMS TIPEICTABICHUN O paCIpenesieHud BEPOSTHOCTEH
MEXTy 3HAYCHUSMU CITyIaiHBIX BEJIMYWH, a TAK)KE 3Ta JTMHUS HeoOXouMa Kak 06a3a
JUIST  W3YYCHHS 3aKOHAa OONBIIMX 4Yucenl — (yHIAaMEHTAJIBHOTO 3aKOHAa,
JNEUCTBYIOIIET0O B TMPUPOJAE M OOIIECTBE M MMEIOUIEr0 MAaTeMaTHYeCKYIO
dbopmanuzanuio. CaMm 3ak0H OONBIIUX YHUCEN MPEIIAraeTcs B O3HAKOMUTEIBHOM
dbopme ¢ MUHUMAaJIBHBIM UCIIOJIb30BAHUEM MaTeMaTH4YeCKoro (hopmainusma.
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Tembl, CBA3aHHBIE C  HENPEPBIBHBIMU  CIyYaHBIMH  BEJIMYMHAMU,
AKICHTUPYIOT BHMMAaHUE IIKOJIBHUKOB HAa ONMCAHWM W HW3YYECHHH CIIyYaWHBIX
SIBJICHUI C TOMOIIBI0 HEMpepbIBHBIX (yHKIMA. OCHOBHOE BHHMAHUE YACNACTCS
ITOKA3aTEJIbHOMY M HOPMAJIbHOMY DPAacCIpPENENICHUSAM, IPU 3TOM MPEANOIaracTcs
O3HAKOMUTENIbHOE U3YUYCHHE MaTepuraia 0e3 J0Ka3aTeIbCTB MPUMEHIEMbIX (DaKTOB.

MECTO KYPCA B YYEBHOM IIVTAHE

Ha wn3yuenue kypca «BepoATHOCTh M CTaruCTHKa» Ha 0a30BOM YpOBHE
OTBOAMTCS | 4ac B HEJENIO B TEUEHUE KaXKJI0T0 roia o0yuyeHus, Bcero 68 yueOHbIX
4acoB.

COAEP)KAHUE YUYEGHOI'O KYPCA
10 KJIIACC

Hpe,Z[CTaBJICHI/IG JaHHBIX C IIOMOIIBIO Ta6JII/ILI H Juarpamm. CpeﬂHee
apI/I(l)MGTI/ILICCKOC, MCIHUaHa, HauOoIbIlIee W HaWMEHBIIICE 3HA4YCHHA, pa3Max,
AUCIICPCHUA U CTAHAAPTHOC OTKIIOHCHHUC YHCJIOBBIX Ha60pOB.

Cry4aiiHble SKCTIEPUMEHTHI (OIBITHI) U CIy4YalHbIE COOBITHA. DJIE€MEHTapHbIE
coObITUs (Mcxonabl). BeposTHOCTh ciydailHOro coObITHs. BiIM30CTH 4acTOTHl U
BEPOATHOCTU COOBITUI. CiTydaifHbI€ ONBITHI C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
coObITUSIMU.  BeposTHOCTHM  COOBITUA B  ONBITAX C  PABHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMHU.

Omneparu HaJl COOBITUSIMU: TIEpEceUeHUE, 00bEIMHEHUE, TPOTUBOIIOIOKHBIC
coObITus. Jlnarpammer Ditnepa. opmyrna CIOKEHUS BEPOSITHOCTEH.

YcnoBHas BEpPOATHOCTh. YMHOXKEHHE BEPOSITHOCTEW. JlepeBOo ciryyallHOro
skcriepuMenTa. Gopmyiia MoaHOM BeposiTHOCTU. HezaBucuMbie COOBITHS.

Kombunaropnoe npasuiio ymHoxkenus. [lepecranoBku u axropuan. Yucno
couetanuit. Tpeyronpauk [Tackamns. ®opmyna 6uHoma HproToHa.

bunapHbIli cydaliHbIN ONBIT (MCNIBITAHKE), yCeX U Heynadya. HezaBucumsie
ucnbiTanus. CepHsi HE3aBUCUMBIX MCHBITaHUKA 10 TmiepBoro ycmexa. Cepus
HE3aBUCUMBIX UCIIBITAHUN bepHyrum.

Cnyyaiinas BenuuuHa. Pacnpenenenue  BepositTHocTed. Jmarpamma
pacnpeneneHus. llpumepsl pacnpeneneHuii, B TOM YHUCIE, T€OMETPUUYECKOE W
OMHOMHUAJILHOE.

11 KIIACC

UucnmoBble  XapaKTEPUCTHKHA  CIIyYaWHBIX  BEJIMYMH: MaTEMATHYECKOE
OXXHMJAaHUE, IUCIEPCUS U CTAHAAPTHOE OTKIOHEHHWE. lIpumepsl mNpUMEeHEeHUs
MAaTeMaTUYECKOr0 OKHUJAHUSA, B TOM YHUCJIE B 3a/1a4ax W3 MOBCEIHECBHOM YKU3HU.
Maremarnueckoe OxujaHue OWHAPHOW CIydallHOM BeNWYWHBI. MaTeMaTudeckoe
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OXKUJAHUE CYMMBbI CTy4alHbIX BEJIMUYMH. MaremMarnuyeckoe 0KuJaHue U AUCTIEPCUs]
TEOMETPUYECKOTO 1 OMHOMHAIBLHOTO paclpe/IeICHUM.

3akoH OONBIIMX YHCENT W €ro pojb B HayKe, MPUPoOAE U OOIIECTBE.
Br10opouHbIit METO UCCIeOBaHUM.

[Ipumepsl HEMpepbIBHBIX ClOydalHbIX BenuyuH. [loHATHE O MIOTHOCTU
pacnpeneneHus. 3a1aqn, MPUBOIAIINE K HOpMAIbHOMY pactipenenenuro. [lonstue
O HOPMAJIBHOM PACIIPEACIICHHUH.

IINTAHUPYEMBIE PE3VYJIBTATBI
JIMHHOCTHBIE PE3YJIbTATBI

JIngyHOCTHBIE pPE3yJAbTaThl OCBOCHHUS MPOrPaMMbl Y4e€OHOTO TMpeaMeTa
«MaremaTuka» XapakTepu3yoTcs:

Fpa}KI[aHCKOG BOCIIMTAHHC:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMN 00YUYaIOIIErocst Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUWMCKOrO 0OIlecTBa, MPEICTABICHUEM O
MaTEeMaTUYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SIBJICHUU,
NpoIeayp TpaxAaHCKOTO oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHHEM
B3aMMOJECHCTBOBATh C COLMAIBHBIMM HWHCTUTYyTAMH B COOTBETCTBUH C HX
GYHKIUSAMA U Ha3HAYCHUEM.

HanI/IOTI/I‘lCCKOC BOCIIMTAHUC.

c(hOpMHUPOBAHHOCTHIO POCCUMCKON Tpa)KAaHCKON MJEHTUYHOCTU, YBAKECHHS
K MPOIIOMY M HAaCTOSIIIEMY POCCHUHUCKOM MaT€MaTUKH, IEHHOCTHBIM OTHOILICHUEM
K JIOCTHXKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTHUYE€CKOM IIIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTHKCHUW B JPYIMX HayKax, TEXHOJIOTHAX, cpepax
AKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOTO BOCITUTAHUS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEU POCCHUICKOTO Hapo.a;
c(hOPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO  IOBEACHUS,
CBSI3aHHOTO C MTPAKTUYECKUM MMPUMEHECHUEM JOCTHKEHUN HAYKU U ACATEIBHOCTHIO
y4E€HOTO; 0CO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYIIyIIIETO.

DCTETUUECKOE BOCITUTAHUE:

3CTETUYECKUM OTHOLICHHEM K MHPY, BKIIOUAsl 3CTETUKY MAaTe€MaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHH, PACCYKACHUI; BOCTIPUHUMYHUBOCTHIO
K MAaTEMATHYECKUM ACTIEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA.

duznyeckoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO YMCHHSI TPHMEHATH MaTeMaTHYeCKHe 3HAHUS B
WHTEpeCcax 3I0pOBOTO U Oe30macHOro o0pasa KU3HU, OTBETCTBEHHOTO OTHOIIICHHUS
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K CBOEMY 3/I0POBBIO (340pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U
OTABIXA, PETyNsipHas GU3NYECKasi aKTUBHOCTD); (PU3HMUECKOTO COBEPIICHCTBOBAHUS,
IIPU 3aHATUAX CHOPTUBHO-0310POBUTENIBHOM A TENBHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTH TPYIOJIO0US; UHTEPECOM K
paznuyabiM  chepaMm  TpopecCHOHATBHOW  ACATENBHOCTH, CBS3aHHBIM  C
MaTeMaTHKOH W €€ TPWIOKEHUSIMH, YMEHHEM COBEpIIaThb OCO3HAHHBIM BBHIOOP
Oynymeld mpodeccun © peamu3oBBIBaTh COOCTBEHHBIE JKM3HEHHBIC IUIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAareMaTMYeCKOMYy OOpa30BaHHUIO U
caM000pa30BaHUI0 HAa TPOTKCHUM BCEU JKU3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MTPAKTUYECKUX 3a/1a9 MaTeMaTHICCKOW HAITPaBICHHOCTH.

DKOJOrM4YeCKOe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO 3KOJIOTHYECKOW KYNbTYypbl, NOHHUMAaHUEM BIUSHUS
COLIMAJIBHO-D)KOHOMUYECKHUX TPOIIECCOB HAa COCTOSHUE MPUPOJHON M COLMATIBHOM
Cpellbl, OCO3HAaHMEM [IOOAJIBHOIO XapaKTepa HKOJOTMYECKHX MpoleM;
OpUEHTalMel Ha NMPUMEHEHUE MaTeMATUYECKHX 3HAHWM U1 pelleHus 3ajad B
00J1acTH OKpYXKaIOLIeH cpe/ibl, INTAHUPOBAHMUS TIOCTYIIKOB M OLIEHKU X BO3MOXKHBIX
IIOCJIEICTBUM JUUISl OKPY KaIOLIEN CPEbI.

L[GHHOCTI/I HAay4YHOT'O ITO3HAHUA:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKd MW  OOIIECTBEHHOM  MPAKTUKH, TMOHUMaHUEM
MaTeMaTHUeCKOM HayKh Kak cdephl YeIOBEYECKOM ICSATENBbHOCTH, JTAaroB €€
Pa3sBUTUS M 3HAUUMMOCTH JUISl PAa3BUTUSA LMBUIM3ALMH; OBJIAJCHUEM S3BIKOM
MAaT€éMaTUKU W MarTeMaTu4eCKOW KyJIbTypOW KakK CpEICTBOM IIO3HAaHHUS MHUPA;
TOTOBHOCTBIO OCYILIECTBIISATH IPOEKTHYIO M MCCIEA0BATEIbCKYIO AEATEIBHOCTD
VH/IMBU1yaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3VJIBTATEBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOSHUS MPOTPAMMBI y4eOHOTO TpeaMeTa
«Maremaruka» XapaKTePU3YITCS OBJIAJICHUEM YHHUBEPCAIbHBIMU
[O3HABATEIIbHBIMA  JCHUCTBUAMH,  YHHBEPCAIBHBIMA  KOMMYHHKATHUBHBIMU
JIEVUCTBHUSIMH, YHUBEPCAIBHBIMH PETYIISITUBHBIMU JICUCTBUSIMH.

1)  VYauBepcanbHbIC  ITO3HABATCIbHBIC  JEHCTBHs,  00ECIICUMBAIOT
dbopmupoBanue 0a30BbIX KOTHUTHBHBIX IIPOIECCOB OOydaronuxcsi (OCBOCHHUE
METOJIOB ~ TIO3HAHUS  OKPYXKAIOIIEro  MHUpa; NPUMEHEHHE  JIOTHYECKHUX,
HCCJIEIOBATEIbCKUX OIepaIuii, yMeHuil paboTats ¢ HHGOpMAIIUEH ).

bazoBrie 1orudyeckue IeuCTBUS:

BBIBIIATD U XapaKTEpU30BaTh CYILECTBEHHBIE IIPU3HAKA MAaTEMaTU4YECKUX
O0OBEKTOB, MOHITHIA, OTHOIICHUI MEKy MOHATUSAMU; (DOPMYTUPOBATH ONIPEACTICHHS
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HNOHSTUN; YyCTAaHABJIMBATh CYILIECTBEHHBIN NPU3HAK KIacCU(PUKALIMK, OCHOBaHMSI 1JIs1
000O0IIEHHS U CPaBHEHHUSI, KPUTEPUU MTPOBOIMMOTO aHAJIHN3a,;

BOCIIPUHUMATh,  (HOpPMyTUpOBaTh W  MpeoOpa3oBBIBATh  CYKICHUS:
YTBEPAUTENbHBIE U OTpULIATEIbHbIC, €IMHUYHbBIE, YACTHBIEC U OOIINE; YCIOBHBIE;

BBISABIIAATE MAaTEMaTUYECKNE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IIPOTUBOPEUNS
B (pakTax, JaHHBIX, HAOMIONEHUSIX M YTBEPKICHUSX; MpeAsiaraTb KPUTECPUH IS
BBISIBIICHUS 3AKOHOMEPHOCTEN U MPOTUBOPEUN;

ACIaTb BBIBOABI C HMCIIOJIB30BAHUCM 3dKOHOB JIOTHMKH, IACAYKTHBHBIX H
HHAYKTUBHBIX YMOSaKJI}O‘IGHPlﬁ, YMO3aKJIIO‘{eHI/Iﬁ 110 aHaJIOT'1H,

IIPOBOJIUTH CAMOCTOATENIBHO JOKA3aTeJIbCTBA MATEMATUUYECKUX YTBEPKACHUN
(mpsAMBIE ¥ OT IPOTUBHOTIO), BEICTPAUBATh apryMEHTALMIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHL; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOJIBI;

BBIOMpATh CHoOCOO pelleHus y4deOHOM 3a7auu  (CpaBHHMBATh HECKOJIBKO
BapUAHTOB pPEIIEHUs, BEHIOMPATh HanOoJee MOIXOAAIINN ¢ YIETOM CaMOCTOATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

bazoBrie ncciieqoBareabcKue 1CHCTBUS:

UCIIOJIB30BAaTh BOIPOCHI KaK HMCCIEIOBATEILCKUNA WHCTPYMEHT IO3HAHMS;
dbopMynupoBarh  BONPOCH,  (PUKCUpYyIOLIME  MPOTHUBOpPEUYHE,  MpoOsIeMy,
yCTaHABJIMBaTh HMCKOMOE W JIaHHOE, (OPMUPOBATH THUIIOTE3Y, ApTyYMEHTHUPOBATH
CBOIO MO3UIMI0, MHEHHUE;

MIPOBOJIUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIICIOBAHUE
110 YCTAHOBJICHUIO OCOOEHHOCTEH MareMaTHUeCKOro 00beKTa, SBJICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXTy OObEKTaMH, SBJICHHUSIMH, ITPOIIECCAMHU;

CaMOCTOSTENILHO (POPMYIUPOBaTh O0OOIIEHHS U BBIBOABI MO pE3yIbTaraM
MPOBENEHHOTO  HAOMIONEHMs, HCCIEAOBAaHMS,  OIEHWBAaTh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yIbTaTOB, BBIBOJIOB U 000OIICHHIA;

IMPOTHO3HUPOBATL BO3MOXHOC Pa3BUTUC IIPOLECCA, a TaAKKC BbIABUIATh
MMPCAIIOJIOKCHHA O €TI0 Ppa3BUTHHU B HOBBIX YCIIOBUAX.

PaGora ¢ undopmarueii:

BBISIBJISITH JePUITUTHI MHPOPMAIIMH, JAaHHBIX, HEOOXOAUMBIX sl OTBETa Ha
BOIIPOC U JJIs pEIICHUS 3a/1a4U;

BBIOMPATh HHGOPMAIIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHATTU3UPOBATh,
CUCTEMATH3UPOBATh U UHTEPIPETUPOBATh MHPOPMAITUIO PA3TUIHBIX BUIOB U (POpM
MPEACTABJICHUS;

CTPYKTYpHUpOBaTh MH(OpMAIUIO, MPEACTABIATh €€ B pa3iudHbIX (popmax,
WUTIOCTPUPOBATH rpapUuecKy;
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OLICHUBATH HaJEKHOCTD UH(pOpMaIIH 1o CaMOCTOATEIIBHO
chOpMyIHPOBAHHBIM KPUTEPHUSIM.

2)  VYHuBepcaJbHblE = KOMMYHUKAaTHBHbIE  JEHCTBUA, O0OECIEYMBAIOT
c(OpPMUPOBAHHOCTb COLIUAIBHBIX HABBIKOB 00YUaIOLIUXCS.

OO0urenue:

BOCIIPUHUMATL U CI)OpMy.HI/IPOBaTB CYKIACHHA B COOTBCTCTBUU C YCIIOBUSAMH U
oesaMu O6H.[€HI/I$I; SICHO, TOYHO, I'PAMOTHO BbIpa’KaTb CBOIO TOYKY 3pCHUA B YCTHBIX
N TIIMCBMCHHBIX TCKCTAX, JJdaBaTb IIOJACHCHHA II0 XOAY PpCHICHUA 3ada4du,
KOMMCHTHUPOBATDH HOJIy‘{eHHBIﬁ PE3VyIIbTar,;

B XOJI¢ OOCYXJEHHS 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaE€MOIl TEMBI,
npoOieMbl, pelmaeMoll 3a7add, BBICKA3bIBaTh WJIEH, HAIECJICHHbIE HA IIOHMCK
pELICHUs; COMOCTABIATh CBOM CYXACHHSI C CYXACHHSAMHU APYTHX YYaCTHHUKOB
yasora, OOHapyKMBAaTh PAa3IMYM€ M CXOACTBO MO3MIMH; B KOPPEKTHOU (opme
(dbopMyIMpOBaTh pa3HOIJIaCHsl, CBOM BO3PAKEHUS;

MpCACTABJLATh PC3YJIbTAThl PCHICHUA 3aAa41, SKCIICPUMCHTA, UCCIICJOBAHNA,
IIPOCKTAa, CaMOCTOATCIIBHO BI:I6I/IpaTI> (bOpMaT BBICTYILICHHUA C y‘-IéTOM 3aJ1a4d
MMPC3CHTAUN U 0COOeHHOCTEH AyIUTOPHH.

CoTpyIHUYECTBO:

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUYATbHON
paboThl TMpU pEHIeHHH YYEOHBIX 3ajad; MPUHUMATh IIeJIb COBMECTHOU
NeSATEeTbHOCTH, TUIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW pPabOThI, pacrpeneisiTh
BU/JIBI pa0OT, TOTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3yabTaT paboThl; 000011aTh
MHEHMS HECKOILKHMX JIIOACH;

y4acTBOBaTh B TPyNMoBbIX (popmax paboThl (00CYXJIeHHS, OOMEH MHEHUM,
«MO3TOBBIE IITYPMBI» U UHBIE); BBITIOJIHATH CBOIO YaCTh PAOOTHI U KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTUMH YICHAMU KOMaH/bl; OLIEHUBATh KaU€CTBO CBOErO BKJIAJa
B O0mMI MPOAYKT TO KPUTEPUSM, CPOPMYIUPOBAHHBIM  YYaCTHUKAMU
B3aUMOJICCTBHUSL.

3) YHuBepcanbHbIe PETYJISITUBHBIC IEUCTBUS, 00€CIIeYrBalOT (POPMHUPOBAHUE
CMBICJIOBBIX YCTAHOBOK M KM3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranuzanusi:

COCTABJIATH IJIaH, aJITOPUTM PEUICHUS 3a/1a4M, BEIOUpaATh CIOCO0 pelieHus ¢
y4E€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEN, ApTyMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI pEUIEHUN C YYETOM HOBOM HH(pOpPMAIIUU.

CaMOKOHTPOJIE:

BJIAJCTh HaBbIKaMH I103HABATEIBHOM pe(i)JIeKCI/II/I Kak OCO3HaHUuA
COBCpIIACMBbIX ,HGfICTBPIﬁ U MBICIIMTCIIBHBIX IMPOLECCOB, UX PE3YIbTATOB; BJIAACTH
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crocobaMu CaMOIPOBEPKH, CAaMOKOHTPOJISL Ipoliecca M pe3yibrara PeIIeHHs
MaTeMaTHYECKOM 3aJ1auH;

MIPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUH 3aJa4H,
BHOCUTbH KOPPEKTHUBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHIM, OOBACHITH IPUUNHBI
JOCTH)KCHHSI WM HEIOCTUKEHUS! PE3YJIbTaTOB JEATEIbHOCTH, HaXOAUTh OIIMOKY,
JIaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

ITPEIMETHBIE PE3VJIbTATDI
10 KJIIACC
Yurarh U CTPOUTH TAOIUIIBI U JUATPAMMBI.

OHepI/IpOBaTI) IIOHATHUAMM: CpCaHCC apI/I(I)MGTI/ILIeCKOG, MCOHaHa,
HaI/I6OJII)I]1€€, HAaMMCHBIICC 3HAYCHUC, pa3dMax MAdCCHUBA YHUCJIOBBIX TAdHHbIX.

OnepupoBaTh MOHATUSAMU: CIyYalHBIA AKCHEPUMEHT (OIBIT) U CIy4ailHOE
COOBITHE, DJIEMEHTAPHOE COOBITUE (AIIEMEHTAPHBIA HKCXOM) CIYyYallHOTO OIBITa;
HAXOJIUTh BEPOATHOCTU B OMBITAX C PABHOBO3MOXKHBIMH CIIyYailHBIMH COOBITHSIMH,
HaXOJUTh M CpPaBHUBATH BEPOATHOCTH COOBITUH B H3YYEHHBIX CIIy4alHBIX
DKCIIEPUMEHTAX.

Haxonuthk u popMynupoBaTh COOBITHS: TIEpECEUEHUE U 00bETUHEHUE TAHHBIX
COOBITHUM, COOBITHE, MPOTUBOIOJIOKHOE JAHHOMY COOBITHIO; TMOJb30BAThCS
auarpaMMmamu Jisiepa U (OpMyIION CIOKEHHs BEPOSATHOCTEN MPH PELICHUH 3aay.

OrnepupoBaTh MOHATHAMU: YCIOBHAsI BEPOSITHOCTh, HE3aBUCUMBIE COOBITHSI;
HAXOAUTh BEPOSATHOCTH C IOMOIIBIO MpPaBWia YMHOXKEHHUSA, C MOMOIIBIO JepeBa
CJIy4YalHOTO OIIBITA.

[IpuMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHUS IPU PELICHUU 3a]1a4.

OnepupoBaTh MOHATUSIMH: HCIBITAHUE, HE3aBHUCUMBIE HCHBITAHUS, CEPHS
UCTIBITAaHUHM, YCIIeX W HeyJaua; HaxOAWTh BEPOSTHOCTH COOBITHI B CepHUH
HE3aBUCUMBIX UCIIBITAHHUN JI0 TIEPBOTO YCII€Xa; HAXOAUTH BEPOSITHOCTH COOBITHH B
cepuu UcrbITaHui bepryiu.

OnepupoBaTh  MNOHATHSAMHU:  CIIyyalHas  BEJIWYWHA,  PaACIPEACIICHUE
BEPOSATHOCTEW, IMarpaMMa pacIipeaciacHusl.

11 KITACC

CpaBHMBaTh  BEPOATHOCTH  3HAUYEHUM  CIy4YalHOW  BEJIMYMHBI IO
pacIpenesICHUIO U € IIOMOIIBIO JUArpaMM.

OOII COO MAOY COI Ne 18 8



OHCpI/IpOBaTB IOHATHEM MATCMATUYCCKOTO OXKHUAAaHWA,; IPUBOAWUTE IIPUMCEPEIL,
KaK IMPHMCHACTCA MATCMATUUYCCKOC OXHWIaHHC CJIy‘I&fIHOfI BCIMYMWHBI HAXOJUTb
MAaTeMaTu4ICCKOC OKUAAHUC 110 JAHHOMY PaACIIPCACICHUIO.

HNmets MMpEaACTAaBJICHUC O 3aKOHC OOJIBIITNX YHCEI.

HNmets MMpEaACTAaBJICHHUC O HOPpMAJIbHOM PACIIPCACIICHUHN.

OOII COO MAOY COI Ne 18 9



TEMATHUYECKOE IINTAHNPOBAHUE
10 KJIACC

KonnuectBo yacos

N HanmMeHnoBaHue pasieinoB U TEM MPOTPaMMBbl INEKTPOHHEIE (1UGPOBHIC)
pasz porp Beero Kontponbabie  Ilpaktnueckue | oGpaszosarenbHBIE PECYpChI
paboThI paboThl
1 [IpencraBnenue [JOaHHBIX W ONMCATENIbHAA 4 bubnuorexa [HOK
CTAaTUCTHKA https://m.edsoo.ru/e0b7b0f1
2 omerc pasmososmoRt saemerapm | 3 | Bubnrorax LOK
P p https://m.edsoo.ru/e0b7bO0f1
HCXO/IaMH
3 Onepani = HaJ ~ COOBITHSIMH,  CIOXKEHHE 3 bubnuorexa [HOK
BEPOSITHOCTEH https://m.edsoo.ru/e0b7bO0f1
| e sepomoc, ageee spmdners | T
’ . https://m.edsoo.ru/e0b7b0f1
HE3aBUCUMOCTH COOBITHIA
bubnmuoreka [HOK
> DIIeMEHTHI KOMOMHATOPHKN 4 https://m.edsoo.ru/e0b7b0f1
6 Cepuu nocneoBaTeIbHbIX UCIIBITAHUM 3 1 bubmorexa HOK
p 4 https://m.edsoo.ru/e0b7b0f1
7 CrnyualiHble BEJIMUMHBI U paclipeieIeHHs 6 bubmmorexa LIOK
https://m.edsoo.ru/e0b7b0f1
. bubnmorexa LHOK
8 O00011eHre U cUcTEMaTU3aIiA 3SHAHUHI 5 2 https://m.edsoo.ru/e0b7bOf1
OBULIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME = 34 2 2

OOIT COO MAOY COMI Ne 18 10
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Ne i/t

11 KITACC

HaumenoBaHue pa3aenoB 1 TeM IPOrpaMMBl

KommuecTBo yacoB

OnexTpoHHbIe (LIUPPOBHIE)

Beero Kontponerbie | Ilpaktuyeckue | oGpaszoBaTenbHBIE PECYPCHI
paboThI paboThI

1 MaremaTnueckoe  OXKHMJIAHUE  CIy4YyalHOUN 4 bubnnoreka LHOK
BEJIMYHHBI https://m.edsoo.ru/5fbeSdcl
) Hucnepcuss © CTaHAApTHOE OTKJIOHEHHE 4 1 bubnuorexa [HOK
CIIy4aiiHOM BEIMYMHBI https://m.edsoo.ru/5fbe5dcl
bubnmuoreka [HOK
3 3axon bompumx wHcen 3 ! https://m.edsoo.ru/5fbeSdcl
4 HenpepsiBHbie CllyyalHbIE BEIMMHBL | bubnuoreka I[HOK
(pacnpenenenus) https://m.edsoo.ru/5fbeSdcl
bubnuoreka LHOK
> HopuanbHoe pacnipeeseris 2 ! https://m.edsoo.ru/5fbecSdcl
6 [ToBTOpeHue, 0600IIEHNE U CHCTEMAaTH3aLUs 19 5 bubnuorexa [HOK
3HaHUI https://m.edsoo.ru/5fbe5dcl

OBUIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME = 34 2 3

OOIT COO MAOY COMI Ne 18 11
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I[TIOYPOYHOE IVIAHMPOBAHUNE

10 KJITACC
KonnuectBo yacos
Nen/m  Tema ypoxa B Jara DIeKTpOHHbIE  LU(POBHIE
CCrO  Komrtponbubie  IIpakTHYECKHE | p3ydyeHHs =~ O0OPA30BATEIIBHBIC PECYDPCHI
paboThI paboThI

1 IIpencraBinenre MaHHBIX C TOMOIIBIO 1 bubnnoreka LHOK
TabIuI ¥ IUarpaMm https://m.edsoo.ru/25c6d12b
Cpennee apudmernyeckoe, MeAHAHA,

) HauOoJsblllee M HaMMEHbIee 3HAYCHMUS, 1 bubnuotexa LHOK
pa3max, JUCTIepCHs, CTaHJapTHOE https://m.edsoo.ru/dd00738d
OTKJIOHEHHE YHCIIOBBIX HA0OPOB
Cpennee  apudmMernueckoe, MeAuaHa,

HauOoJblllee W HaMMEHbIee 3HAYCHHUS, bubnuoteka [HOK

3 1
pa3max, JUCTIEPCHS, CTaHJapTHOE https://m.edsoo.ru/98645f6¢
OTKJIOHEHHE YHCIIOBBIX HA0OPOB
Cpennee apudmeruueckoe, MeAHAHA,

4 HauOoJiblllee M HAaUMEHbBIIEE 3HAYCHUS, 1 bubnmnorexa LHOK
pasMmax, nucnepcus, CTaHJApTHOE https://m.edsoo.ru/7¢9033a8
OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CrnygaliHple JKCHEPUMEHTHI (OIBITHI) W

5 cl yqaﬁHLIe 006511;145{ 3J1e(MeHTa I)—IBIe 1 bubmorexa LOK

Y ’ p https://m.edsoo.ru/347¢1b78
COOBITUS (MCXOIBI)
BepostHoCcTh  crmyuaifHOTO  COOBITHSL.

6 BepositHocTn  cOOBITHIT B OmBITaX C 1 bubnmorexa LHOK
PaBHOBO3MOXXHBIMU AJIEMEHTapHBIMU https://m.edsoo.ru/64d75244
COOBITUSMH

OOIT COO MAOY COMI Ne 18 12
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BeposiTHOCT,  Cily4allHOTO ~ COOBITHAL.

Bbubnunoreka [HOK

7 [IpakTuueckas pabota https://m.edsoo.ru/5e8fa94a
Onepanuu HaJl COOBITUSAMU: TIEPECCUCHHE,
3 00beqMHEHNE COOBITHIA, bubnuoreka LHOK
MPOTUBOMOJIOXKHBIE COOBITH. J(narpaMmmbl https://m.edsoo.ru/221¢622b
Ditnepa
Omneparuu HajJ COOBITUSAMU: TIEPECCUCHUE,
9 o0beTMHEHUE COOBITHH, bubnunorexa LHOK
MIPOTHUBOIIOIOXKHBIE COOBITHSA. JlarpaMMbl https://m.edsoo.ru/ccl10cle2
Ditnepa
10 dopmyiia CloKEHUS BEPOITHOCTEN Bubmaorexa HOK
PMY P https://m.edsoo.ru/3057365d
| e Smomee BiGors 10K
P ’ P y https://m.edsoo.ru/9a408d25
IKCIIEPUMEHTA
o | S oo Siomm BiGworsa 10K
P ‘ P y https://m.edsoo.ru/ble76d3a
IKCIIEPUMEHTA
5 | S oo Siomm e
P ' P y https://m.edsoo.ru/47fb6b11
IKCIIEPUMEHTA
14 dopmyra OJIHOM BEPOATHOCTH bubmorexa HOK
PMY. P https://m.edsoo.ru/15941bec
15 dopmyra OJIHOM BEPOATHOCTH bubmorexa HOK
PMY P https://m.edsoo.ru/a9ec13c8
16 ®opmyna IIOJIHOU BEPOSATHOCTH. bubnmoreka I[HOK
HezaBucumebie coObITHS https://m.edsoo.ru/e3dd5ac9
OOIT COO MAOY COII Ne 18 13



https://m.edsoo.ru/5e8fa94a
https://m.edsoo.ru/221c622b
https://m.edsoo.ru/cc10c1e2
https://m.edsoo.ru/3057365d
https://m.edsoo.ru/9a408d25
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https://m.edsoo.ru/47fb6b11
https://m.edsoo.ru/15941bec
https://m.edsoo.ru/a9ec13c8
https://m.edsoo.ru/e3dd5ac9

Bbubnunoreka [HOK

17 Kontposnas padora https://m.edso0o.ru/29dc6¢b9
18 KomOuHnaropHoe npaBuiio yMHOXKEHHUS bubmorexa LIOK
p p y https://m.edso00.ru/2270ct70
bubnuoreka LHOK
19 Tepecranosiu u daxTopuar https://m.edsoo.ru/d58ce6d1
. bubnnoreka [HOK
20 Hucno coucranmii https://m.edsoo.ru/7904dfb0
71 Tpeyronpuauk Ilackans. @opmyna GuHOMA bubnmuoreka [HOK
Herotona https://m.edsoo.ru/fa47998f
bunapHsIi CIIy4alHbIN OIIBIT
2 Hosmmemme nommans,  Cepi BuGnorera LOK
. https://m.edsoo.ru/2e1{2368
HE3aBUCHMBIX HCIBITAHUN JI0 TEpPBOrO
ycrexa
23 Cepus HE3aBUCHUMBIX WCTIBITAHU I bubnunorexa LHOK
bepnymm https://m.edsoo.ru/e9572a68
24 lc':lezi;[nqe CIiI:; aB;Igngl\;BZXHCHOﬁEE;Z?{IEg; bubmmorexa LIOK
P P https://m.edsoo.ru/f4al5al4
ANEKTPOHHBIX TAOJIHI]
25 CrnyuaiiHas BelMynHa bubmmorexa LOK
y https://m.eds00.ru/639be9aa
2 Pacnipenenenne BEPOSITHOCTEH. bubnmorexa LHOK
Juarpamma pacnpeneneHus https://m.edsoo.ru/6dc7ff39
27 Cymma ¥ 0OpOU3BEACHHE  CIy4YalHBIX bubmuoteka HOK

BCJIIMYHH

https://m.edsoo.ru/51b7ed5f

OOIT1 COO MAOY COI Ne 18 14



https://m.edsoo.ru/29dc6cb9
https://m.edsoo.ru/2270cf70
https://m.edsoo.ru/d58ce6d1
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Cymma ¥ NOpOU3BEACHHE  CIyYalHBIX

Bbubnunoreka [HOK

28 BEIIMYHMH ! https://m.edsoo.ru/c2757cc3
29 IIpumepsl pacnpenelieHuil, B TOM YHCIE 1 bubnuoreka [HOK
reoOMeTpUYECKOe 1 OMHOMHUATILHOE https://m.edso00.ru/91e08061
30 [Ipumepsl pacnpenesieHUil, B TOM YHCIIE 1 bubnnorexa [HOK
reOMETPUIECKOE U OMHOMHAIIBHOE https://m.edsoo.ru/5afffOSf
31 [ToBTOpeHue, 00001menne oy bubnnoreka LHOK
CHUCTEeMaTH3aIus 3SHAaHUH https://m.edsoo.ru/0f4d3cd7
32 [loBTOpEHue, 00001meHune noy bubnuorexa [HOK
cUCTEMAaTU3aLUs 3HAHUI https://m.edsoo.ru/e0la3dc4
bubnuoreka [HOK
33 Hrorosas konTponbras pabora ! https://m.edsoo.ru/a985ae79
34 [ToBTOpEHuUE, 00001IeHE L bubnuoreka LHOK
CHUCTeMaTH3aIus 3HAaHUH https://m.edsoo.ru/1ddca5e0
OBIIEE KOJIMYECTBO YACOB 1O 34

[TPOTPAMME

OOIT COO MAOY COMI Ne 18 15



https://m.edsoo.ru/c2757cc3
https://m.edsoo.ru/91e08061
https://m.edsoo.ru/5afff05f
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11 KITACC

KonmuecTBo yacoB

ara DNeKTpOHHbIE u(ppoBbIe
Nem/m  Tema ypoka Kourponpusie @ IIpakTuueckue . 0 b ndp
Beero P p u3yueHusi  oOpa3oBarebHbIE PECYPChI
paboThI paboThl
[ToBTOpeHue, 006001IeHUE, CHCTeMaTH3alus
1 3HaHuil. CiydailHble ONBITHI U BEPOSITHOCTH 1 bubnunorexa HOK
ciryyaiiHbIX coObITHi. CepuM HE3aBUCHMBIX https://m.edsoo.ru/430d330a
WCTIBITAHUHI
[ToBropenne, 000OIIEHUE, CHCTEMAaTH3AIHS
3HaHui. Ciy4daiiHble ONBITHI U BEPOSITHOCTH bubnuoteka HOK
2 . . 1
ciry4yaiiHbIX coObITUN. Cepur HE3aBUCHUMBIX https://m.edsoo.ru/a573a292
WCIIBITAaHUI
[ToBTOpenue, o6oOIIEHNEe, CUCTeMAaTH3AIUs
3 3HaHUU. CirydaiiHble ONBITBI M BEPOSTHOCTU 1 bubnuoreka HOK
ciry4yaiiHbIX coObITUN. Cepun HE3aBHUCHUMBIX https://m.edsoo.ru/07a5e861
HCTIBITAHUH
[ToBTOpeHue, 00001IeHNE, CHCTeMaTH3alUs
3HaHUW. CiydaiiHble ONBITBI M BEPOSITHOCTU bubnuotexa HOK
4 . 9 1
ciryyailHbIX coObITHI. CepuM HE3aBUCHMBIX https://m.edsoo0.ru/32bc29bf
WCTIBITAaHUH
5 [Ipumepbl NpPUMEHEHHS MaTEMaTHUYeCKOTO 1 bubnuoreka HOK
OXUJaHus (CTpaxoBaHUE, JIOTEPEs ) https://m.edsoo.ru/ea27084d
6 MaremaTtnueckoe OXKHUJaHUE CyMMBL bubnuotexa HOK

cnyqaﬁHHx BCINYHNH

OOIT COO MAOY COMI Ne 18 16
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Maremarnueckoe OXXUJaHue

bubnuoreka LHOK

7 TEOMETPUHECKOTO u OMHOMHUAIIEHOTO https://m.edsoo.ru/20de2fc2
pacmpeeneHuit

§ | reomerpmoonne  u Gusommanmmons BuGarorexe LIOK

P . https://m.edsoo.ru/17b0e769
pacrpeneneHui

9 JlucrepcHs U CTaHIapTHOE OTKIIOHCHHE bubmmotexa HOK

p 1ap https://m.edsoo.ru/bcc67f76

10 Jucnepcrs U CTaHIAPTHOE OTKIIOHEHHUE bubmmorexa HOK

p Hap https://m.edsoo.ru/bf78aad6

1 Hucnepcun r€OMETPUYECKOTO u bubnmuoreka LHOK

OMHOMMAIIBHOTO pacipeIeIcHus https://m.edsoo.ru/4b5a495e

12 [IpakTtuueckass paboTra ¢ HCIIOJIB30BAaHUEM bubnmuoreka LHOK

AIIEKTPOHHBIX TAOIHUIL https://m.edsoo.ru/a53cd884

13 3akoH OonpIIMX yucel. BrIOOpouHBIi MeTO bubnuoteka HOK

HCCIIETOBAHUN https://m.edsoo.ru/94ddc34a

14 3akoH OonpIIMX yucel. BrIOOpouHBIi MeTO bubnuoteka HOK

HUCCIIETOBAHUN https://m.edsoo.ru/cf23b369

15 [IpakTtrueckass paboTra ¢ HCIOJIB30BAaHUEM bubnmuoreka LHOK

AIIEKTPOHHBIX TAOIHUIL https://m.edsoo.ru/6¢cld11a6

bubnuoreka LHOK

16 HtoroBas koHTpoNbHasE paboTa https://m.edsoo.ru/7e3 7918

[Tpumepsr HENPEPBIBHBIX CITyYJaifHBIX
17 BEJINYMH. OyHKIUA IIJIOTHOCTH bubnuotexa HOK
pacrpeneneHus. PaBHOMepHOE https://m.edsoo.ru/9f5b423d

pacrpeneneHne U ero CBOMCTBa

OOIT COO MAOY COMI Ne 18 17



https://m.edsoo.ru/20de2fc2
https://m.edsoo.ru/17b0e769
https://m.edsoo.ru/bcc67f76
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IIpumepsl HEIPEPBIBHBIX CIIy4alHBIX

BEJINYNH. DOyHKIUSA IJIOTHOCTH bubnuoreka HOK
18
pacrpeneneHus. PaBHOMEpHOE https://m.edsoo.ru/b1c2712e
pacrpeneneHre U ero CBOMCTBa
3amaun, MPUBOAAINNEC K  HOPMaJIbHOM
19 a)(::[n e’ eﬂellzmo : &JDI HKIIUS HJI(I))THOCTI/I z bubmorexa HOK
Pactipea + EYHKI https://m.eds00.ru/97¢19£59
CBOMCTBa HOPMAJILHOT'O paCIIpEeACIICHUS
20 [IpakTuueckass paboTa € HCIOJIB30BAHUEM bubnuorexa HOK
AEKTPOHHBIX TaOJHI] https://m.edsoo.ru/1f1{9ad9
1 [ToBTOpeHMe, 0000MEHNE U CUCTEMATH3AITUS bubnmuoreka LHOK
3HaHuM. OnucareabHas CTaTUCTUKA https://m.edsoo.ru/72953f4¢
2 [ToBTOpEeHue, 0000IIEHNE U CHCTEMATH3AIUS bubnnoreka LHOK
3HaHui. OnucareabHas CTaTHCTHKA https://m.edsoo.ru/b699ad0c
[ToBTOpEHuUe, 0000IIEHNE U CHCTEMATH3aIUs
23 3HaHH1§ O,HBITI)I - c aBHOBO3M0)KHI)II_IMI/I bubmiorexa HOK
' p https://m.edsoo.ru/3fcbacf9
AIIEMEHTAPHBIMU COOBITUSIMU
[ToBTOpEHuUe, 0000IIEHNE U CHCTEMATH3aIUs
24 3HaHH1§ O,HBITI)I - c aBHOBO3M0)KHI)II_IMI/I bubmorexa HOK
) P https://m.edsoo.ru/538fd7cf
AIIEMEHTAPHBIMU COOBITUSIMU
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS
3HAHUIA. Brrunciaenue BEPOSATHOCTEM
25 COOBITUH C MPUMEHEHHEM (Ii))o MyJI H bubmmorexa [1O0K
p PMY. https://m.eds00.ru/2729101f5
rpaguyeckux  MeToloB  (KoOpIWHaTHas
npsiMasi, IEPEBO, JUarpaMma Jitnepa)
26 [ToBTOpeHue, 0600IIEHNE U CUCTEMATH3AITUS Bubmnoreka LIOK

3HAHUU. Brraucienue BEPOSATHOCTEMN
COOBITUA C TOpUMEHEHHeM (GopMyn U

OOIT COO MAOY COMI Ne 18 18
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rpa@uyeckux  MeToloB  (KOOpIWHATHAs
npsiMasi, IEPEeBO, JUarpaMma Jitiepa)

[ToBTOpeHue, 0600MIeHNE U CUCTeMAaTH3AIUS
3HAHUM. Brruncnenue BEPOSTHOCTEM

bubnuoreka LHOK

27 COOBITUI C [OPUMEHEHUEM OpMVII H
P (bopay https://m.edso00.ru/59641277
rpagu4eckux  MeTomoB  (KOOpJIWHATHAas
npsiMasi, IEpeBo, JuarpaMmma Jitiepa)
[ToBTOpeHMe, 0000MEHNE U CUCTEMATH3AITUS
3HAHUH. Brruucnenune BEPOATHOCTEH
28 COOBITHI C TPUMEHEHUEM (113)0 Myl H bubmorexa HOK
p pMY https://m.edsoo.ru/e71debe4
rpagu4eckux  MeTomoB  (KOOpJAWHATHAas
npsimMasi, IEpeBo, quarpaMma Jitiepa)
[ToBTOpenue, 0000IIEHNE U CUCTEMATU3 AU
29 3HaHI/II§ ’CJI ‘-IaII;IIHBIe BEJINYNHBI ' u Bubmiorexa HOK
) y https://m.edso00.ru/00b2efb3
pacrnpeneneHus
IToBTOpenue, 000OIIEHUE U CUCTEMATU3ALIUS
30 3HaHI/II§ ,Cn anI;IlHI)Ie BEJNYNHBI ' u Bubmiorexa HOK
) Y https://m.edsoo.ru/1cc2df8f
pacnpeneneHus
IToBTOpenue, 0000IIEHNE U CUCTEMATU3AIIUS
31 3HaHHI>'II) MaTeMH;TquCKoe 0N aEI/Ie Bubmrorexa LOK
N A https://m.edsoo.ru/aecal298c
CIIy9aifHOU BEIMYUHBI
IToBTOpenue, 0000IIEHNE U CUCTEMATU3AIINS
32 3HaHH1§ i\/[aTeMH;TI/I‘-IeCKOC omuﬂaﬁue Bubmzorexa LHOK
N https://m.edsoo0.ru/640a8ebf
CIIy9aifHOHN BEIMYUHBI
Bbubnuoreka OK
33 Wrorosas koHTpoJIbHAs paboTa 1
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[ToBTOpeHue, 06001IIeHNE U CUCTeMAaTH3aIUS 1 bubmmoreka HOK

34 3HAHUNA https://m.eds00.ru/5006273¢

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 2 3
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VYEBHO-METOJMYECKOE OBECTIEUEHUE OBPA3OBATEJILHOT'O
TTPOLIECCA

OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JIJI YUEHUKA

bynumosuu E. A., bBynsiueB B. A. Maremaruka. BeposSTHOCTh U CTaTUCTHKA.
10 xnacc. ba3zoBbiii u yrmmyOn€HHBIM ypoBHH. YueOHOe nocodue. [Ipocsemienue,
2025

METOJUYECKUE MATEPUAJIBI AJIA YUUTEJIA

Metonuueckoe nocobue «Maremaruka. BeposatHocTs u craructuka. 10—11
kJjacchbl. bazoBblil u yrmyOnénnsiid ypoBHW». MockBa, «IIpocBemenuey, 2024

HUDPOBLIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBHI CETHU
NMHTEPHET

1. http://school-collektion.edu/ru, «Egunas komnekius mUGPOBBIX
00pa3oBaTeNIbHBIX PECYPCOBY

2. http://windows.edu/ru, «EquHoe okHO gocTyma K oOpa3oBaTeIbHBIM
pecypcam»

3. http://fcior.edu.ru,  http://eor.edu.ru, «DenepanbHbId  LIEHTP

MH(OPMAIIMOHHBIX 00Pa30BaATEIBHBIX PECYPCOB

4. http://www.ndce.edu.ru, Karanor y4eOHBIX H3AaHUMN, SIEKTPOHHOTO
o0OpyIOBaHUS W DIIGKTPOHHBIX 00pPa30BaTEIBHBIX PECYpCOB JUISI  OOIIETO
oOpa3zoBaHus

5. http://www.portalschool.ru, IlIkonpHBIN mOpTa

6. http://www.ict.edu.ru,  ®enepanbublii nopran «HUHpopmamoHHo-
KOMMYHHKAITIOHHBIEC TEXHOJIOTHH B 00pa30BaHUID)

7. https://media.prosv.ru/content/?subject=22&klass=1, Menuareka
[Ipoceemenus

8

https://marketplace.obr.nd.ru/library/lessons?filter class=1&filter subject=1
4, Ob6pazoBapuym

9. https://resh.edu.ru/subject/7/1/, Poccuiickast 3IeKTpOHHAS IIIKOJIa

10. https://myschool.edu.ru/, IOC «Mos mxoia
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B ¢denepanpHpIX UM pervoHaNbHBIX IpOLEAYpax OLEHKM KayecTBa
00pa3zoBaHMs UCIIOIB3YETCs NepedeHb (Konu(puKaTop) pacupeeeHHbIX 110 KilaccaM
pOBEpsieMbIX TPeOOBaHMN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOMN
OporpaMMbl CpeJHEero o0IIero oOpa3oBaHUS M DIEMEHTOB COJIEpKaHHs IO
MaTeMaTHKe.

[IpoBepsiembie  TpeOoOBaHUS K  pe3ylbTaTaM  OCBOSHHS  OCHOBHOM
obOpazoBaresbHOM nporpammsl (10 kace)

Kon [IpoBepsiembie NPEIMETHBIE pe3yJIbTaThl OCBOEHHUSA OCHOBHOU
poBepsieMoro | 00pa3zoBaTeIbHOM MPOrpPaMMBbl CPEIHEro O0IIero 00pa3oBaHuUs
pesyJbrara

1 Yucna U BRIYUMCICHUS

OnepupoBarh MOHATUSAMHU: palMOHAJIBHOE M JAECUCTBUTEIBHOE YHUCIIO,

1.1
OOBIKHOBEHHAS U AJCCATHYHAasA I[pO6I>, IIPOLCHTLI

Bemonaare  apudmMeTnueckue — omepanmdd € paMOHAIBHBIMH U

1.2 .
JEHCTBUTEIIBHBIMU YUCIIAMU
13 BbInonHATh npuOnIMKeHHbIe BEIUMCIICHUS, HCIOIb3Ysl paBUIla OKPYIVIEHNU,
’ Jienarh NPUKUIKY U OLEHKY pe3yJIbTaTa BEIYMCICHUN
OnepupoBarh MOHATUSAMHU: CTENEHb C LEJIBIM IOKAa3aTelieM, CTaHAapTHas
1.4 dopma 3anmucu JAEUCTBUTEIBHOIO 4YHCIA, KOPEHb HaTypajdbHOW CTENEHH;

HCIOJIB30BATh MOAXOAAINYTO q)OpMy 3altucCu HeﬁCTBHTeHBHBIX YUCCI T
PEIICHHUA MMPAKTUYCCKUX 3aaa4 U IMPEACTABIICHUA JaHHBIX

OrnepupoBarh MOHATUSIMH: CUHYC, KOCUHYC U TAHT'€HC MPOU3BOJILHOTO YIJIa;
1.5 WCIIOJIB30BaTh ~ 3alMCh  MPOM3BOJIBHOTO  yIa  4yepe3  oOpaTHbIe
TPUTOHOMETpUUYECKHUE QYHKITUU

2 YpaBHEHHS U HEPABEHCTBA

OnepupoBarh NOHATUSIMU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO, LIENOE,
2.1 pPalMOHAIBHOE, HMppanMoOHAIILHOE ypaBHEHUE, HEpPaBEHCTBO,
TPUTOHOMETPUUECKOE YPABHEHUE

BoimonHaTe npeobpa3zoBaHusl TPUTOHOMETPHUUECKUX BBIPAXKEHHUHN M periaTh
TPUTOHOMETPUYECKUE YPABHEHUS

2.2

BrimonusaTes mpeoOpazoBaHUs IENbIX, PAMOHAIBHBIX U UPPAMOHATBHBIX
2.3 BBIDQKEHU W pelaTrh OCHOBHBIE THIMBI LEIbIX, PAMOHAIBHBIX U
VMppalrOHAJIbHBIX YPABHEHUN U HEPABEHCTB
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[IpuMeHATH ypaBHEHUS U HEPABEHCTBA JUIsl PELLICHHS] MaTEMaTUYECKUX 3a1a4

24 N .
¥ 3a/1a4 U3 Pa3IMYHbIX 001acTeil HayKu U peabHON KU3HU
MopnenupoBaTh pealibHble CHUTYallMM Ha S3BIKE ajreOpbl, COCTaBIATH
2.5 BBIPQ)KEHUsI, YPAaBHEHUs, HEPABEHCTBA 10 YCIOBHIO 3a/laud, MCCIEJOBaTh
MIOCTPOEHHBIE MOJIENIH C MCIIOJIF30BAHMEM aIlliapara aiareopsl
3 DOyHKINUH U TpaPUKH
OnepupoBarh MOHATHAMU: (YHKIHS, CIOCOOBI 3aaHus GYHKUIUH, 00IaCTh
3.1 OIpeJIeJIEHUs] U MHOKECTBO 3Ha4eHUH (PyHKIMU, rpaduK GyHKIUH, B3aUMHO
oOpaTHbIe PyHKIUH
39 OnepupoBarh MOHATUSMH: YETHOCTh W HEUETHOCTh (YHKUUH, HYIH
' (yHKLUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA
33 Hcnonb3oBath rpaduku GyHKIHIA U1 PEIICHUsT YpaBHEHUH
34 Crpoutb 1 uuTarh rpaduku JMHEHHON (QYHKLINU, KBaJpaTUYHON (QyHKIMH,
' CTETIEHHOW (DYHKIUH C [EJTBIM II0Ka3aTelIeM
Hcnonb3oBark rpaguku (YHKUMH JUIs MCCIEOBAHUS IPOLECCOB U
3.5 3aBHCUMOCTEH TPHU pEIIeHUH 337a4 M3 APYTHX Y4YeOHBIX IMPEIMETOB U
peasibHOMU >KHU3HH, BbIpaXaTh (JOPMyJIaMH 3aBUCUMOCTH MEX/ly BeIMUYUHAMU
4 Havayria MaTemaTndeckoro aHannsa
41 OnepupoBaTh TOHATHUSAMHU: TIOCIEAOBAaTEIbHOCTh, apUpMeTHUecKas U
' TeOMETPUYECKAsI IPOrPeCCUn
49 OnepupoBarh MOHATHSAMH: OECKOHEYHO YOBbIBaIOLash Te€OMETpUYecKas
' nporpeccus, cyMmma 6€CKOHEUHO yObIBaroIel reoMeTpruecKol Iporpeccun
4.3 3amaBarh MOCIEAOBATEILHOCTH PA3TMYHBIMU CIIOCOOAMHU
44 Hcnonb30BaTh CBOMCTBA MOCIE0BATENBLHOCTEN U IPOTPECCHil [Is perieHust
' peaNbHbIX 3a/1a4 MIPUKIAJHOTO XapaKTepa
5 MHoXxecTBa 1 JIOTHKa
5.1 OnepupoBaTh NOHATUAMH: MHOKECTBO, ONIEPALlH HAJl MHOKECTBAMU
Hcnonp30BaTh  TEOPETHUKO-MHOXKECTBEHHBIM —ammapar s ONUCaHUus
52 peasbHBIX MPOILIECCOB U SBJICHUHN, IPU PEIICHUH 3a/1ad U3 JAPYTHX yUeOHBIX

IIPEIMETOB
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53 OnepupoBarh  NOHATHUSAMHU:  ONpEAEIEHUE,  Teopema,  CIEICTBUE,
' JI0Ka3aTeJIbCTBO
6 Teopus BEpOATHOCTEN U CTaTUCTUKA
6.1 YuTarh ¥ CTPOUTH TAOJIHUIIBI M THArPAMMBI
6.2 OnepupoBarh  HOHATHAMH:  cpeqHee — apudMeTHyeckoe,  MeIHaHa,
' HauOoJIbllIee, HAMMEHbIIEEe 3HaUEHUE, Pa3Max MAaCCHBA YUCIIOBBIX JaHHBIX
OnepupoBarh MOHATUSAMM: CITy4dailHbIN 3KCIIEPUMEHT (OMBIT) U CIydaiHoe
coOBbITHE, JIEMEHTApHOE COOBITHE (DIIEMEHTAPHBIA HCXOM) CIIy4aiiHOTO
6.3 ONbITA; HAXOOUThb BEPOSATHOCTHM B ONbITAX C PaBHOBO3MOXHBIMU
CIIy4ailHBIMU COOBITUSMHU, HAXOJUTh U CPAaBHUBATh BEPOATHOCTH COOBITUH B
W3YYEHHBIX CIIy4alHBIX IKCIIEPUMEHTaX
Haxomute w ¢opMynupoBaTh COOBITHS: MEpecedeHne Hu OObEANHEHHE
6.4 JAHHBIX COOBITUH, COOBITHE, INPOTUBOIIOIOKHOE JTAHHOMY COOBITHIO;
’ MI0JIb30BAaThCsl IMarpaMMamu Jisepa u GopMyJIoi CI0XKEHHs BEPOSITHOCTEN
IIPY PELLIECHUN 3a1a4
OnepupoBarh MOHATUSMH: YCIOBHAS BEPOSITHOCTh, HE3aBUCUMBIE COOBITHS;
6.5 HaXOJUTh BEPOSTHOCTH C IIOMOLIbIO IIPABWJIA YMHOXKEHHS, C IMOMOIIBIO
JIepeBa CIIy4alHOIO OIbITa
6.6 [TprMeHATh KOMOMHATOPHOE MPABUIIO YMHOXKEHHUS IIPU PELICHUH 3a/1a4
OnepupoBaTh MOHATUSMU: HCIBITAHUE, HE3aBUCHMBbIE UCIBITAHUS, CEpUs
6.7 UCTIBITAaHUH, YCIeX M Heydaya; HaXOAWUTh BEPOATHOCTU COOBITMH B CepuH
' HE3aBUCHMBIX HCIIBITAHUA JO MEpPBOrO YcCIleXa, HAaXOJUTh BEPOSTHOCTH
coObITHI B cepuu ucnbITaHui bepryu
6.8 OnepupoBaTh NOHATHUAMHU: ClIydaiiHas  BEIMYMHA, PpaCIpPEIEIICHUE
BEPOSATHOCTEH, AMarpaMMa pacrpeaeacHus
7 I'eomerpus
7.1 OrnepupoBarh NOHATUAMHU: TOUKA, IPSMAs], INIOCKOCTh
79 [TpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS M3 HUX NPU PEIIECHUU
) TEOMETPUYECKHX 3a]1a4
73 OnepupoBarh MOHATHAMH: MApPAUIEIBHOCTh M NEPIEHIUKYIIPHOCTh
' MPSIMBIX U MIJIOCKOCTEN

OOIT1 COO MAOY COI Ne 18 24




7.4

KnaccupunupoBars B3auMHOE pPacIlONOXKEHUE MPSMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBarh NOHATUSIMU: JIByTPaHHBIN YIoJ, I'paHU ABYI'PAHHOIO YIJIa,
peOpo IBYTpaHHOTO yIvia, JTMHEWHBINH Yroi JBYTPAaHHOTO yIVia, TpagycHas
Mepa JBYIPaHHOTIO yIvla

7.6

OHCpI/IpOBaTB MMOHATUAMHA: MHOI'OI'PAHHUK, BBIHYKHbIﬁ u HeBLIHYKHBIﬁ
MHOI'OI'paHHHK, 3JICMCHTBI MHOTOI'PaHHUKA, HpaBI/IJIBHHﬁ MHOTI'OI'paHHHUK

7.7

Pacrnio3HaBaTh OCHOBHBIE BH/bl MHOTOI'PDAaHHMKOB (IIMpaMUAa, HpPU3MA,
PSMOYTOJIBHBIN Mapajuienenumnesn, Kyo)

7.8

KnaccupunmpoBare ~ MHOTOTpaHHUKH,  BBIOMpass ~ OCHOBaHUS UL
KJaccu(uKauK (BBITYKJIbIE U HEBBITYKJIble MHOIOTPAHHUKH, NTPaBUIIbHbIC
MHOTOTPaHHUKH, MIPSIMbIE U HAKJIIOHHBIE TPU3MBI, TapaJUIEICIUIIE IbI)

7.9

OHGpHpOBaTL IMOHATHUAMU: CCKYyIIad IIJIOCKOCTh, CCHCHUEC MHOTOI'PaHHUKOB

7.10

OOBSICHATH NMPUHIHUIIBI TOCTPOCHUSI CEYSHU MHOTOTPAHHUKOB, WCIIOJb3Ys
METO/I CIEI0OB

7.11

CTpOI/ITL CCUCHUA  MHOI'OIrpaHHHUKOB MCETOAOM  CJICOOB, BBIIIOJIHATDH
(BBIHOCHBIC) IJIOCKHE YEPTE)KU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp:
BUJ| CBEPXY, COOKY, CHU3Y

7.12

Pemare 3a1a4¥ Ha HAXO0XKJACHUC I'COMETPUICCKUX BCJINYHH 110 06pa3uaM HNIn
aJIropuTMam, MpuMcEHssA U3BCCTHBIC AHAJIMTUYCCKUC MCTOAbI IPU PCUHICHUN
CTAHAAPTHBIX MATEMATHYCCKUX 3ada4 HA BBIYUCIICHUC paCCTOSIHI/Iﬁ MCKOAY
JABYyMs TOYKaMH, OT TOYKH O HpHMOI\/JI, OT TOYKH OO0 ITIIIOCKOCTH, MCKIAY
CKPCHIUBAOIHUMUCS ITPAMBIMU

7.13

Pemare 3a1au¥ Ha HAXO0XKJACHUC I'COMETPUICCKUX BCJINYHH 110 06pa3uaM HNIn
aJIropuTMam, MpuMcEHsASA U3BCCTHBIC AHAJIMTUYCCKUC MCTOAbI IPU PCUHICHUN
CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4 Ha BbIYHUCICHHUC YITIOB MCKAY
CKpCIIUMBAIOIIUMHUCA TPAMBIMHA, MCKIY pr[MOI\/JI N IIJIOCKOCTBIO, MCKIY
IMJIOCKOCTAMMU, ABYI'DAHHBIX YIJIOB

7.14

Brrauciaste 00beMBbl U IO TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupaMua) ¢ MpuUMeHEHHeM (OpPMYJ, BBIUKCIATH COOTHOIIEHUS MEXIY
TJIOMIAIMU TTIOBEPXHOCTEH, 00beMaMu MOT00HBIX MHOTOTPAaHHUKOB

7.15

OnepupoBarh NOHATHSIMHM: CHUMMETPHS B IPOCTPAHCTBE, LEHTP, OChb U
IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUU (PUTYPBI
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7.16

W3Bnekarp, MpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T'COMETPUUYECKHX (Urypax, MpeICTaBICHHYI0 Ha
YepTeKax U pUCYHKAX

7.17

[IpumensTh reomerpuyeckue (GakThl I PEUICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANoNaraloliuX HECKOJIBKO IIaroB pELIEHUs, €CIU YCIIOBUS
MIPUMEHEHHUS 33JIaHbl B IBHOU dopme

7.18

IIpuMeHATs 1pocTEWIIME NPOrpaMMHBIE CPEICTBA M IEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CUCTEMBI IIPYU PEIICHUN CTEPEOMETPUUECKUX 3a1a4

7.19

IIpuBonUTE IpPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
JKU3HU, PacllO3HaBaTh MIPOSIBICHUE 3aKOHOB T'€OMETPUH B HCKYCCTBE

7.20

[TpuMeHsTh MOMyYeHHBbIC 3HAHUS Ha MPAKTHKE: aHAJIU3UPOBaTh peabHbIE
CUTYallUM U IPUMEHSTh U3yUYCHHbIE TIOHSTHS B MPOIIECCE TTOMCKA PEIICHUs
MaTeMaTH4YeCKu C(HOPMYTUPOBAHHONW MPOOIEMBbI, MOJECIUPOBATH PEaTbHBIC
CUTYyallUM Ha SI3bIKE TEOMETPHH, MCCIEIOBATh IMOCTPOCHHBIE MOJACIU C
UCIOJIb30BaHMEM T€OMETPUUYECKUX MOHATUN U TEOpeM, armrmapara aiareopsl,
pemarh NpakTUYeCKUE 3a/1a49H, CBI3aHHBIE C HAXOXKIEHUEM T€OMETPUUECKUX
BEJIMYUH

[IpoBepsiembie anemMeHTHI conepkanus (10 kmacc)

Kon

[IpoBepsieMblil SIEMEHT COEPHKAHUS

Yucna ¥ BEIYUCICHUS

1.1

Pannonanbubie yucna. OOBIKHOBEHHBbIE M JIECATUYHBIE JPOOH, TPOLEHTHI,
OeCKOHEUHblE IEepUOIUYEecKHe JApoOH. ApudMeTHUecKHe olepauuud C
palMOHANBHBIMU ~ YHUCJIAMH,  [PEoOpa3OBaHUS  YHUCIOBBIX  BBIPaKEHUH.
[Tpumenenue napoOeil M NPOLEHTOB Ul pelleHHs NPUKIATHBIX 3a1ad U3
Pa3JIMYHBIX OTpACICl 3HAHUHN U PEAIbHON KU3HU

1.2

JeiictBuTtenbHple  4yuciaa. PanuMoHanbHblE M MppalMOHAIbHBIE  YHCIHA.
ApudmeTnueckue omepaluuud C JeHCTBUTENbHbIMH YuciamMu. [IpubnrkeHHbIe
BBIUNCJICHMS], TPaBUJIa OKPYIVIEHHs], IPUKUAKA U OLICHKA pe3ysIbTaTa BEIYUCICHUN

1.3

Crenens ¢ nensiM nokasareneMm. CrangaptHas (opMma 3arucu AeCTBUTEILHOTO
yucia. Mcrnonb3oBaHue MOAXOASIIEH GOPMBI 3aMUCH TEHCTBUTEIBHBIX YHCENT JUIS
pPEHICHUA NPAKTUYCCKUX 3a1a49 U MPEACTABICHUS JAaHHBIX

1.4

Apudmernuecknii KOpeHb HaTypalbHOM cTeneHu. J{eficTBus ¢ apupmMeTnyecKuMu
KOpHSIMU HaTypajibHOU CTENIEeHH
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CuHyC, KOCMHYC M TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,

1.5
apKTaHI€HC YMCJIOBOTO apryMeHTa

2 YpaBHEHMS U HEPABEHCTBA

2.1 ToxxecTBa 1 TOXKIECTBEHHBIEC MPEOOPA30BAHMS

29 ITpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHUM. OcHoBHbIE
' TPUTOHOMETpUYECKHE (HOPMYIIbI

23 VYpaBHEeHHE, KOpeHb ypaBHeHHsA. HepaBeHCTBO, pelieHue HepaBeHCTBA. Merton
) UHTEPBAJIOB

24 Pemenue nenbix 1 1poOHO-pallMOHAIBHBIX YPAaBHEHUH U HEPAaBEHCTB

2.5 Pemenne nppanvoHaIBHBIX YPaBHEHUH U HEPABEHCTB

2.6 Pemenue TpUroHOMETpUYECKUX YpaBHEHUI

27 [IpumeHeHrEe ypaBHEHUN W HEPAaBEHCTB K PELICHUI0 MaTeMaTHYECKUX 3ajlad U
’ 3aj1a4 U3 pas3yInyHbIX 00acTel HayKH U peabHOM KU3HU

3 QOyHKIUHU U TpapuKu

31 @yHKIMA, cnocoObl 3anaHus QyHkuuu. I'papuk ¢pyHkuuu. B3aumuo oOpaTHble
' byHKIIMH

39 Ob6nacTtb ompeneneHuss U MHOXKECTBO 3HaueHuil ¢yHkuuu. Hynu ¢yHKium.
' [TpomexyTKH 3HAKOIIOCTOSIHCTBA. YeTHbIE U HEeUeTHbIE (PyHKIMU

33 CrenenHass (yHKIUSI C HaTypajJbHBIM M LIETBIM TOKa3areneM. Ee cBoicTBa u
) rpa¢uk. CBoiicTBa U rpagMK KOpHS N-0i CTETNeHU

34 TpuroHomerpuueckas  OKpPYKHOCTb,  OIpPENEICHHE  TPUTOHOMETPHUUECKHUX
' (GyHKLUI YUCIIOBOTO apryMeHTa

4 Hauvana MmaTemaTndeckoro aHaauza

41 [TocnenoBarenbHOCTH, COCOOBI 3aJjaHus IOCieqoBaTelbHOCTEH. MOHOTOHHBIE
) MOCJIEZI0BATEILHOCTH

Apudmernueckass U reoMmerpuueckas mnporpeccuu. beckoHeuHo yObIBaroIas
49 reomerpuueckas nporpeccus. Cymma 6eCKOHEUHO yOBIBAIOLIEH TreoMeTpUUYeCcKOi

nporpeccun. dopMmyna ClIOXKHBIX HpoleHToB. Vcnonbs3oBanue mporpeccun aJis
pelleHus pealbHbIX 33/1ad MPUKIIaTHOTO XapaKTepa
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MHuoecTBa u JJoruKa

5.1

MHOXeCcTBO, omepanuu HajJ MHoXecTBaMu. [uarpammbl Oiinepa - Benna.
[IpuMeHeHrne TEOPETUKO-MHOKECTBEHHOTO arapara JiJjisi ONMHCaHUs pealbHBIX
MPOLIECCOB U SIBIICHUH, PU PEUICHUH 3a/1a4 U3 IPYTUX YYEOHBIX MTPEIMETOB

52

OHpe;[eneHHe, TeOpCMaA, CICACTBUC, NOKA3ATCIILCTBO

TeOpI/Iﬂ BepOﬂTHOCTeﬁ N CTaTUCTHKA

6.1

[IpencraBienre JaHHBIX ¢ TOMOIIbO Tabmuiy w guarpamm. CpenHee
apudmernyeckoe, MeAMaHa, HaWMOOJbIIEe W HaWMEHBIIEe 3HAYCHHS, pa3Max,
JUCIIEPCHS U CTAaHJAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB

6.2

CrnyualiHple SKCIIEPUMEHTHI (OIBITHI) M ClydyailHble COOBITUS. DJeMEHTapHbIE
coObITus (Mcxonel). BeposTHOCT citydaiiHOro coOblTus. biau3ocTs yacTtoThl H
BEpPOATHOCTH  coObITHH.  Cily4aliHble  ONBITBI C  PaBHOBO3MOXHBIMU
JJIEMEHTApHBIMH ~ COOBITUSIMU.  BeposTHOoCTM  CcOOBITMIE B omblTax €
PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMU

6.3

Onepanuu Hajx COOBITHSAMHU: IepeceueHue, OO0beIUHEHHE, MPOTHUBOIOJIOXKHbIE
coObITus. {narpammsl Diinepa. opmyia ciiokeHUsI BEpOSTHOCTEN

6.4

YcnoBHasE BEPOATHOCTb. YMHOXEHHUE BEPOATHOCTEH. JlepeBo cilyyalHOTroO
sKkcriepuMenTa. @opmysa mojiHo#M BepossTHOCTU. He3aBucruMbie COOBITHS

6.5

KombOunaropnoe mpaBuiao ymHoxeHus. IlepecranoBku u Qaxropuan. Yucio
couetanuil. Tpeyronbauk [Tackansa. ®opmyna bunoma HeroToHa

6.6

bunapHbIli cinyuyaliHeli ONBIT (KMCHBITAaHME), ycleX U Heydada. HesaBucumbie
ucnelTadus. Cepusi HE3aBUCHMBIX HUCHBITaHMH A0 nepsBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUI bepHyIun

6.7

Cryuaiinas BEJINYMHA. Pacnipenenenue BEPOSTHOCTEM. Huarpamma
pactipenenenus. lIpumepsl pacrpenesneHnid, B TOM YHUCJIE T'€OMETPUYECKOE H
OMHOMHATBHOE

I'eomerpust

7.1

OcHoBHbIE NMOHATUS cTepeoMeTpur. Touka, mpsMasi, IIIOCKOCTh, MPOCTPAHCTBO.
[TonsiTue 00 aKCHOMAaTHYECKOM IMOCTPOEHUM CTEPEOMETPUHU:  AKCHOMBI
CTEPEOMETPUH U CIIEICTBUS U3 HUX

7.2

B3auMHOe pacronoxeHue MNpsAMBIX B IPOCTPAHCTBE: IEPECEKaAIoNUecs,
napajjieNibHble UM CKpelluBaronmecs mnpsimble. llapaniaensHOCTh MPSMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: MapajuielbHble NpsMble B MPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX MPAMBIX, NapaJJIEIIbHOCTh MPSIMON U IUIOCKOCTU. YIUIBI C
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COHAIPABJICHHBIMU CTOPOHAMH, YIOJ MEXAYy IpsAMBIMA B IPOCTPAHCTBE.
[TapamnenpHOCTh  IUIOCKOCTEH:  HApajulelIbHbIE  IIOCKOCTH,  CBOWCTBA
napajieNibHbIX IuiockocTei. [Ipocreifmme mpocTpaHcTBeHHBIE (UTYpBI Ha
IUIOCKOCTH: TE€TPadIp, KyO, napajuienenumnes, HIoCTpOeHUEe CeUeHUH

7.3

IlepneHquKyIApHOCTD IPSIMOM M IUIOCKOCTH: IEPIECHAMKYJISPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, MNPSMBIC MapajulebHble M IEPIEHAMUKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHIUKYJIIPHOCTH IPSAMOM M INIOCKOCTH, TEOpeMa O MpsSMOH
NEPIEHIUKYIAPHON IJIOCKOCTH. YINIBI B IIPOCTPAHCTBE: YIOJ MEXKIY IPSIMOU U
IUIOCKOCTBIO, JABYIPAHHBIA  yIoOJI, JIMHEHHBIA yroJ JBYI'PAHHOIO  YIVa.
[lepieHIUKyIAp M HAKJIOHHBIE: PACCTOSHUE OT TOYKH 0 MJIOCKOCTH, PACCTOSHUE
OT TOpsIMOM N0  IJIOCKOCTH, HPOCKIUs  (QUTypel HA  IUIOCKOCTb.
[lepnieHIUKYIAPHOCTD  IJIOCKOCTEM: MpPU3HAK IEPHEHAUKYISIPHOCTH  JBYX
IJI0CKOCTeN. TeopeMa o Tpex NepreHIuKyYIsIpax

7.4

IlonsATHE MHOIOrpaHHUKA, OCHOBHBIC JJIEMEHTHI MHOIOTPAaHHUKA, BBIIIYKIIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BepTKa MHOrorpaHHuka. [Ipmsma: n-yronpHas
Ipu3Ma, TPaHd U OCHOBAHUS MPU3MBI, NIPsIMas U HAKJIOHHAs MPU3MbI, OOKOBas U
IIOJIHAsE ~ IIOBEPXHOCTb  IIPHU3MBI. [Tapamtenenunen, IIPSAMOYTOJIbHBIN
napajuiejenunes u ero cpoicrsa. Ilupamuaa: n-yronpHas nupamuna, rpaHd U
OCHOBAaHHE NMUPAMHUIBI, OOKOBAsI U TOJIHAS TOBEPXHOCTH MHUPAMHU/IBI, IPABHIIbHAS
U YCEYCHHas MNHpamMuAa. OJIEMEHTbl NpU3Mbl M nupamuzabl. lIpaBunbHbIC
MHOTOI'PAaHHHKU: ITOHATUE IIPABUIBHOTO MHOTOTPAHHUKA, IIPaBUJIbHAS IIPU3MA U
IIpaBWIbHAs NUPAMHUJIA, NpaBUIbHAs TPEYrOlbHAs NHUpaMHUAAa W NPABUIbHBIN
TeTpasnp, KyO. IlpencraBieHne o NpaBWIBHBIX MHOTOTPaHHUKAaX: OKTadIp,
nonexasap 1 ukocad CedeHus IPU3MbI U TUPAMU/IBI

7.5

CI/IMMeTpI/ISI B TIPOCTpAHCTBE: CHMMCETpPUA OTHOCHUTCIBHO TOYKH, HpﬂMOﬁ,
ITIJIOCKOCTH. DJIeMEHTBI CUMMCTPUHU B [IHpaMHuAax, MapajuICIICTIMIICAAX,
MMPpaBUJIBHBIX MHOI'OT'PAHHHUKAX

7.6

Bbluniciienue 31eMEeHTOB MHOTOTPaHHHUKOB: peOpa, AuaroHanu, yriel. [lnomane
OOKOBOI TMOBEPXHOCTH M TOJHOW IMOBEPXHOCTH MPSIMON NPU3MBI, IUIOIAAb
OCHOBaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH HpsiMOM mpusMbl. [lnomanb
OOKOBOI TMOBEPXHOCTH M IOBEPXHOCTH IPABUIBHOM MHMpaMHJIbl, TEOpeMa o
TJIomaau ycedeHHoW mnupamuisl. llonstue o6 obveme. OObeM NUpaMHUIBL,
IIPU3MBI

7.7

[Tomo6neie Tema B mpoctpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAASMU
MOBEPXHOCTEH, 00beMaMU MOJOOHBIX Tell
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[IpoBepsieMbie TpeOOBaHUS K pe3yJabTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHOM
nporpammsl (11 knacc)

Kon [IpoBepsiemble  mMpeAMETHbIE  PE3ylbTaTbl  OCBOEHUS  OCHOBHOM
IPOBEPSEMOTO | 00pa30BaTEIbHOM MPOrpaMMbI CpeTHET0 00IIEeTo 00pa3oBaHU
pesynbrara

1 Yucna 1 BEIUUCIIEHUSA

OnepupoBarh MOHATHUSIMU: HATypaJbHOE, IEJ0€ YHCIO; MCIOIb30BaTh
1.1 NPU3HAKW JIEJIMMOCTH IeNIbIX YHCeJ, Pa3loKEeHHWE YHuCia Ha MPOCThIe
MHOXHTEJIU JUIsl pelIeHus 3a/1a4

1.2 OHepI/IpOBaTB IOHATHEM: CTCIICHDb C pallMOHAJIbHBIM ITOKa3aTCJICM

OnepupoBarh MOHATUSAMH: JIOTapU(PM YUCIIA, IECATUYHBIC U HATYpaJbHBIE

1.3 JorapuhMbl

2 YpaBHEHMS U HEPABEHCTBA

[IpumeHsTh CBOWCTBA CTENEHU [UIsi TMpeoOpa3oBaHHs  BBIPAKECHUU,
2.1 OIepUpOBaTh MOHATUSMM: IIOKA3aTeIbHOE YypaBHEHHWE M HEPAaBEHCTBO;
peniaTb OCHOBHBIE TUIIbI I0KA3aTEJIbHBIX YPABHEHU U HEPABEHCTB

BhImonHATe npeoOpa3oBaHusl BBIPAKEHUH, COJIEpKAIUX JIOTapH(pMBbI;
2.2 ONepupOBaTh MOHITUAMMU: JIOTapU(PMUUYECKOE YpaBHEHHE M HEPaBEHCTBO;
pelaTb OCHOBHBIE THIIBI JTIOTapU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB

23 Haxoauts pemenns npocTedmmx TPUTOHOMETPUYECKUX HEPABEHCTB

OnepupoBarh NOHATHUAMH: CUCTEMA JIMHENHBIX YPAaBHEHUHN U €€ PEILIECHUE;
24 HCIIOJIB30BaTh CUCTEMY JIMHEMHBIX YPABHEHUN IS PEIICHMS TPAKTUYECKUX
3a1a4

Haxonuts pemenus npocTelmx CUCTEM U COBOKYITHOCTEN PallMOHAIBHBIX

2.5 o
YpaBHCHHUU U HCPABCHCTB

MognenupoBaTh peanbHbIC CHUTyallMd Ha S3bIKE aireOphl, COCTaBISATh
2.6 BBIPQKEHUSI, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBbI IO YCIOBHIO 3a/1a4H,
MCCJIEZIOBATh TOCTPOEHHBIE MOJIETU C UCIIOJIb30BaHUEM arrapara ajareopbl

3 OyHKUUHU U TpapUKU

3.1 OnepupoBaTh MOHATHAMHU: TepuoAMYecKass (YHKIHSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIUHM, TOYKH SKCTpeMyMma (YHKIUH, HaubOousbliee U
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HaUMEHbIIIee 3HaYCHHs] (QYHKIMH HA MPOMEXKYTKE; HMCIIOJIB30BaTh UX IS
uccienoBanus QpyHKIUY, 3a1aHHOM rpapuKoM

OnepupoBarh MOHATUAMH: I'padUKU MOKA3aTeIbHOM, JOrapupMUUECKON U

3.2 TPUTOHOMETPUYECKUX (QYHKIMH; H300pakaTb WX Ha KOOPIUHATHOM
IUIOCKOCTH U UCIIOJIB30BaTh JUIsl pEIICHUs YPaBHEHUN U HEPABEHCTB
33 N300pakaTh Ha KOOPIWHATHOM MJIOCKOCTH TPaUKH JTMHEHHBIX YpaBHCHUM
' Y MCIOJIb30BaTh UX Ul PEILICHUS] CUCTEMBbI JINHEHHBIX YpaBHEHUI
34 Hcnonp3zoBath rpaduku (QyHKUMN A7 HCCIEIOBaHUS TPOIECCOB U
' 3aBHCUMOCTEH U3 IPYTUX yUeOHBIX AUCIUIUINH
4 Havayia MaremaTndeckoro aHanusa
OnepupoBarh NOHITUSAMHU: HETIpEpbIBHAS (PYHKINA, TPOU3BOAHAS (DYyHKIIUY;
4.1 UCTIOJIb30BaTh T€OMETPUUECKUN U (DU3NUYECKHIA CMBICT TPOU3BOAHOM IS
pelieHus 3aaa4d
49 Haxomute  mpow3BOAHBIE  DJEMEHTapHBIX  (DyHKIMHA,  BBIYHACIATH
' MIPOU3BOAHBIE CYMMBI, TPOU3BEICHUS, YACTHOTO (DYHKIIHIA
Hcnonb30BaTh  NMPOM3BOAHYIO Ui MCCIEAOBaHUS  (QYHKIMM  Ha
43 MOHOTOHHOCTh M JKCTPEMYMbI, MPUMEHSATh PE3YJIbTaThl HCCIEAOBAHUS K
MOCTPOEHUIO TPauKOB
44 Hcnonp30BaTh NPOM3BOAHYIO U1l HAXOXACHUS HAWIYYILEro PELICHUS B
’ MPUKIIAIHBIX, B TOM YUCJIE€ COLIMAIbHO-3KOHOMUYECKUX, 3a]a4ax
45 OnepupoBarh TMOHATUSAMU: TepBoOOpazHasi M HUHTErpay; MOHUMATh
' reoMeTpHuecKuil 1 (pU3nIecKuil cMbICI UHTETpaa
46 Haxonute nepBooOpa3Hbie 1eMEeHTapHbIX (PyHKIUH, BBIYUCIATH UHTETpall
' no ¢opmyine Hotorona - JleitOnuma
47 Pemarp npuknagHble 3a1aud, B TOM YHCIE COIHMAIbHO-DKOHOMUYECKOTO U
' ($u3uUeCcKoro Xxapakrepa, CpeicTBaMi MaTeMaTHYeCKOTo aHaJIn3a
5 Teopust BEpOATHOCTEN U CTAaTUCTUKA
51 CpaBHUBaTh  BEPOSATHOCTU  3HAYEHWHW  CIy4allHOH  BEIMYMHBI 110
) pacnpeiesIeHUIO WK ¢ TOMOIIBIO TharpaMmm
OnepupoBarh NOHATUEM MAaTEMATUYECKOTO O’KUJAHUS, TPUBOAUTDH IPUMEPHI
52 TOT0, KaK MPUMEHSETCS] MaTeMaTHUYEeCKOe OJKUJaHUE CITy4aliHON BEJTMYMHBI,

HaxX0AUuTh MATEMATUYCCKOC OKUJAHUC I10 JAHHOMY PACTIPCACIICHUTO
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53 Nmets nipencTaBiieHne o 3aKoHe OOJIBIITNX YHCel
5.4 NmeTs ipeAcTaBiieHre 0 HOPMaJIbHOM paclpeeIeHun
6 I'eomerpus
OnepupoBarh MOHATHSAMH: LWIMHIPUYECKas MOBEPXHOCTh, OOpa3yrolue
6.1 LHWIMHJIPUYECKON IOBEPXHOCTH, LWIMHIpP, KOHHUYECKAs IOBEPXHOCTD,
o0pa3yrolire KOHHYECKOU MOBEPXHOCTH, KOHYC, chepruueckasi MIOBEpXHOCTh
6.2 Pacnio3naBarh Tena BpamieHus (UIMHIP, KOHYC, cdepa U map)
6.3 OO0BsACHATH CLIOCOOBI OTyUEHUS TEJl BpallleHUs
6.4 Kiaccuduiupopars B3auMHOE pacIionoxeHue chepsl U MITOCKOCTH
OnepupoBarh NOHATHUAMU: IAPOBON CEIMEHT, OCHOBAaHUE CETMEHTA, BICOTA
6.5 CErMeHTa, IIApPOBOH CJIOW, OCHOBAHUE IIAPOBOTO CJIOS, BBHICOTA IIAPOBOTO
CJ101, LIapOBOM CEKTOP
6.6 Boruncnsate 00beMBI M IUIOIIAAM MOBEPXHOCTEH Ten  BpalleHus,
' TE€OMETPHUYECKUX TEJI C PUMEHEHUEM (popMyIt
OnepupoBarh TMOHSATUSMHU: MHOTOTPAaHHHK, BIIMCAHHBIM B cdepy U
6.7 OMMCaHHBIN OKOJO cdepbl, cepa, BNUCAHHAS B MHOTOIPAHHUK WM TEJO
BpaLIeHUs
6.3 BbIUUCIIATE COOTHOLIEHUSI MEXAY IUIOLIAIIMU TIOBEPXHOCTEH U oObeMaMu
’ MOIOOHBIX TEJ
6.9 N300paxkate n3yuyaemble (QUIypbl OT PYKH U C NPUMEHEHHEM IPOCTHIX
' YEepPTEeIKHBIX HHCTPYMEHTOB
BbInonHATh  (BBIHOCHBIE) IUIOCKHE YEPTeXHM U3 PHUCYHKOB IPOCTBIX
6.10 00beMHBIX (Uryp: BHUI CBEpXy, COOKY, CHHM3Y; CTPOUTH CEUEHHUS Tej
BpaLIeHUs
W3Bnekath, MHTEPHPETUPOBATH M MpeoOpa3oBbIBaTh HHPOpPMAIHIO O
6.11 NPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX (QHUrypax, TIpeACTaBICHHYI0 Ha
yepTexax U pucyHKax
[TpumensaTh TeoMeTpuyeckue (akThl s PELIeHHS CTePEOMETPHUECKUX
6.12 3a7a4, MPEANOJararmlluX HECKOJIBKO IIaroB pEIICHHS, €CIU YCIOBUS
NpUMEHEHUS 3aJlaHbl B IBHOM (popme
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6.13

OnepupoBarb NOHITHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOMHATE JACHCTBHS CIIOXKCHHS BEKTOPOB, BBIYUTAHHS BEKTOPOB U
YMHOKCHHUST BEKTOpa Ha YHUCIO, OOBSCHATh, KAKHMH CBOWCTBAMU OHHU
oOagaroT

6.15

[TpuMeHsTh NpaBUIIO NapajuIeIenuIea IpY CI0KEHUU BEKTOPOB

6.16

OnepupoBarh NOHATUAMMU: AEKAPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJlb BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YTOJI MEXKAY
BEKTOpaMH, CKaJSIPHOE IPOM3BEACHHE BEKTOPOB, KOJUIMHEApHbIE U
KOMIIJIaHAPHBIE BEKTOPbI

6.17

HaxonuTe cymmy BEKTOPOB U IPOM3BEIEHUE BEKTOPA HA YUCIIO, YTOJ MEKIY
BEKTOpaMH, CKaJIIpHOE IPOMU3BEIACHHUE, PACKJIaAbIBATh BEKTOpP IO JBYM
HEKOJUIMHEAapHbIM BEKTOpaM

6.18

3a,I[aBaTI> IJIOCKOCTh YPAaBHCHHEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemnate HpOCTeI;'IHII/Ie TCOMCTPUUCCKUC 3aJlau Ha IMPUMCHCHHUEC BCKTOPHO-
KOOpAWHATHOI'O METO1a

6.20

Peniats 3aga4M Ha O0Ka3aTCJIbCTBO MAaTCMaTHYCCKUX OTHOIICHUHU H
HaXOXIACHHUC TI'COMCTPHUUYCCKHUX BCIWYHH IIO 06pa3uaM WK aJlrOpuTMam,
MMPUMCHSAA U3BCCTHBIC MCTOABI ITPU PCIICHUN CTAHAAPTHBIX MAaTECMATUUCCKUX
3aJa4

6.21

IIpuMeHATs TpocTEWIIME NPOrpaMMHBIE CPEICTBA M DIEKTPOHHO-
KOMMYHMKAI{MOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUYECKUX 3a1a4

6.22

HpI/IBO,I[I/ITB IMPUMEPbI MATEMATUYCCKHUX 3aKOHOMepHOCTeI>'I B IIpUpOAC H
JKU3HHU, paCliO3HABATH IMPOSABICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[TpuMeHATHh MOTyYEeHHBIE 3HAHMS Ha MPAKTUKE: aHAJIM3UPOBATh peajbHbIE
CUTyallMd U MPUMEHATh U3YyUCHHbIE MMOHATHUS B MPOLIECCE TTOUCKA PEIICHUS
MaTreMaTu4ecku chOpMYIUPOBAHHONW MPOOIEMBI, MOEIMPOBATh PeajbHbIE
CUTyalldd Ha $3bIKE T'€OMETPHUH, MCCIEeNOBaThb MOCTPOCHHBIE MOJENU C
UCIIOJIb30BaHHEM T'€OMETPUUYECKUX MOHATHH U TeopeM, ammnapara anreOpsl,
peliaTh NPaKTHYEeCKUE 3a/1a4H, CBA3aHHbIE C HAXOXK/IEHUEM I€OMETPUUECKHUX
BEJIMYHMH

[TpoBepsiemblie 3eMeHThl conepxkanus (11 kmacc)

Kon

[TIpoBepsieMblil SIEMEHT COJIEPHKAHUS
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Yucia ¥ BLIUMCIIEHUSA

1.1

HaTypaJ'IBHBIG n 1 eJIbIC Yuclia. HpI/IBHaKI/I JCIINMOCTH TEJIbIX YUCCIT

1.2 CreneHb ¢ palioOHaIbHBIM MOKa3aTesieM. CBOICTBa CTEIEHU

1.3 Jlorapudm uncina. JlecaTuunbie ¥ HATypaJIbHbBIE JIOTapUPMBI

2 VYpaBHEHUS 1 HEPABEHCTBA

2.1 [TpeoOpazoBaHue BRIPAXKCHUIA, COACPKAIIUX JIOTAPHUPMBI

29 [IpeoOpazoBanue BBIpAXKECHHM, COMAEp)KAIIMX CTENEHH C  PpalMOHAIbHBIM
noKa3zaTesieM

23 [Tpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB

24 Iloka3arenbHblE YpaBHEHHS U HEPABEHCTBA

2.5 JlorapumMuyeckre ypaBHEHUsI U HEPABEHCTBA

26 Cucrembl JII/IHE:I?IHHX ypaBHeanﬁ. Pemenne mpukiIagHBIX 3a7ad C MOMOIIBIO
CUCTEMBI JINHEWHBIX YpaBHEHUNI

2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUM U HEPABEHCTB

73 [IpumeHeHre ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUIO MaTeMaTHYeCKHX
3a]a4 U 3ajJja4 U3 pa3InyHbIX o0acTel HayKH U peajbHOM KU3HU

3 @yHKIMH U TpaduKu
Oynkuus. [lepuonuueckue ¢yHkuuu. [IpomMeKyTKM MOHOTOHHOCTH (DYHKILHUH.

3.1 MakcumyMmbl 1 MUHUMYMbI (QyHKUnMd. HanOosbliee M HavMeHblee 3HaYEHHE
(GYyHKLIMHU Ha TPOMEXKYTKE

3.2 Tpuronomerpuyeckue GpyHKIIMH, UX CBOMCTBA U TpaduKH

33 [ToxazatenpHas u Jorapupmuieckas QyHKINU, UX CBOICTBA U IrpaduKu

34 Hcnonb3oBanue rpapukoB (GyHKIMA A7 pelIeHUs] ypaBHEHHH W JMHEHHBIX

CHCTEM
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Hcnonb3oBanne rpadukoB GYHKUUE JUIST  UCCIENOBaHMUSA MPOIECCOB H
3.5 3aBUCUMOCTEH, KOTOpbIE BO3ZHMKAIOT IIPU PELICHUU 3aJad U3 JPYTHX Y4eOHbIX
IIPEIMETOB U PEAIIbHOU KU3HU
4 Hauana maTemaTnyeckoro aHaauza
4.1 HenpepsiBable GpyHKIMH. MeToa HHTEPBAIOB IS pEIIeHUs] HEPABEHCTB
4.2 [TpounsBoanas pyHKIMHU. ['eomeTprdecKkuii U (PU3NIECKHUI CMBICT TTPOU3BOTHOM
43 [TponsBoaHble 31MeMeHTapHbIX (YHKUMNA. DOpMysbl HaAXOXKJIEHHS MPOU3BOAHOM
) CYMMBI, IPOU3BEICHHUS U YaCTHOTO (DyHKIIMH
[IpuMeHeHHe NPOU3BOAHOW K HCCIEAOBAaHHIO (YHKIMH Ha MOHOTOHHOCTh HU
4.4 IKCTpeMyMbl. Haxoxxienre HanOobIero 1 HAMMEHBIIETO 3HaYeHHUs (PyHKIIMK Ha
OTpe3Ke
[IpumeHeHre NPOU3BOJHOM JJIi HAXOXKJIEHUS HAaWIy4ylIero peuieHus B
4.5 IPUKIAJHBIX 3aJadax, MJIs OIpPEINEICHHs CKOPOCTH IIpolecca, 3aJaHHOTO
dbopmynoi wim rpadgukom
4.6 [TepBooOpaznas. Tabmuia nepBooOpa3HBIX
47 WuTerpain, ero reoMmeTpuyeckuii 1 pU3ndecKuil cMbIcil. Beluncienue uHTerpaia
' no ¢opmyine Hotorona - JleitOnuma
5 Teopust BEpOATHOCTEN U CTaTUCTUKA
UucnoBble XapaKTEPUCTHKU CIyYalHBIX BEJIMYMH: MaTeMaTHUeCKOe OXHJaHue,
JUCIiepcuss M CTaHJApTHOE  OTKIOHeHue.  [Ipumepbl  mpUMeEHEHHUs
51 MaTeMaTU4YECKOrO OXKHIAHUS, B TOM UYHCJE B 3aJadaxX U3 MOBCEIHEBHOM >KHU3HHU.
) Maremarudeckoe oxujlaHie OMHAPHOM cilyyailHOM BeanuuHBI. Maremarniyeckoe
OKUJAHUE CYMMBI CIIy4alHbIX BeJIMYMH. MareMaTtudyeckoe OXHJIAHUE U
JCTIEPCHS TEOMETPUUYECKOr0 U OMHOMHUAIBHOTO pacIpeiesieH
59 3aKkoH OOJBIIMX YMCEN U €r0 poJib B HayKe, Mpupose 1 odiectse. Beioopounslit
’ METOJ| UCCIIEIOBAHUN
IIpuMepsl HENpephIBHBIX CIIy4allHbIX BeNMWYMH. lloHATHME O TIUIOTHOCTH
53 pacnpezneneHus. 3a1a4u, IPUBOJAIINE K HOPMaJIbHOMY pactipeneicHuto. [Tonstue
0 HOpPMaJIbHOM pacIipe/ieJIeHUH
6 I'eomerpus
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6.1

[{umHapuYeckas MOBEPXHOCTh, 00pa3yroliue HWIMHAPUYECKOW MOBEPXHOCTH,
OCb IWJIMHAPUYECKOM MOBEpXHOCTH. IluamHap: ocHoBaHus u  OOKOBas
MOBEPXHOCTb, 00pa3yoIas U OCh, IO OOKOBOW U IMOJHOW TOBEPXHOCTH

6.2

Konuveckass MOBEpXHOCTh, OOpa3ylOIIHe KOHMYECKOH IMOBEPXHOCTH, OCh H
BEpIIIMHA KOHUYECKOH moBepxHocTH. KOoHyC: OCHOBaHUWE U BepiinHa, 00pa3yrommas
U OCh, IUIOMAAh, OOKOBOM M TIOJHON TIOBEPXHOCTH. YCEUYCHHBIH KOHYC:
00pa3yrollre U BBICOTa, OCHOBAaHUS U OOKOBasi IOBEPXHOCTh

6.3

Chepa w map: UEHTp, paaMyC, JUAMETP, IUIOIMIATL IOBEPXHOCTH C(epsl.
B3aumuoe pacnionoxenue cepsl U MIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe,
Iomas chepol

6.4

N300paxxeHne TN BpallleHHus Ha TUIOCKOCTH. Pa3BepTka MIMHIpa U KOHyca

6.5

KomOuHammu Ten BpameHuss 1 MHOTOTPAaHHUKOB. MHOTOTpaHHHK, OIMCAHHBIN
okoJto cepsl, chepa, BIMCaHHAs B MHOTOTPAHHUK, UJIH TEJIO BpAILlEHUs

6.6

[Torsitne 06 o6beme. OCHOBHBIC CBOWCTBA 00BeMOB Tell. Teopema 00 oObeMme
PSIMOYTOJBHOTO Mapajieienunea U cleAcTBus u3 Hee. OO0beM IMIMHIPA,
koHnyca. O0beM mapa u iomanb chepsl

6.7

[TonoOubie Tema B mpocTpaHcTBe. COOTHOHIEHHS MEXKIY —IUIOMIASIMU
MOBEPXHOCTEH, 00beMaMU MOTOOHBIX TEJ

6.8

Ceuenust nuauHApa (MapafieNIbHO U MEPIEHAUKYISIPHO OCH), CEUeHMs KOHyca
(mapasuieIbHOE OCHOBAHUIO U NIPOXOJAILEE Yepe3 BEPILNHY), CEUEHNUS 11apa

6.9

Bekrop Ha miockoctd M B npocTpaHcTBe. CIIOKEHHE M BBIYMTAHHE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3znoxkenue BeKTopa 10 TpeM HEKOMILJIaHAPHBIM
BekropaMm. llpaBuno mapamlenenunena. Pemenwe 3amgad, CBA3aHHBIX C
IIPUMEHEHUEM TPABUJI ICUCTBUI C BEKTOPAMHU

6.10

IIpssMoyronpHasi cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopamHaTel BEKTOpA.
[Tpocreiimme 3agadu B KOOpAMHATax. YToil Mexay BekTopamu. CkanspHOe
IIPOU3BEJICHNE BEKTOPOB. BBIUnCIeHNE YITIOB MEXAY NPSMBIMU U IUIOCKOCTSIMU.
KoopanHaTHO-BEKTOPHBINA METOA NTPH PELIEHUH FEOMETPUUYECKUX 3a7a4d
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JUis mpoBeNEHUs] €IMHOTO0 TOCYJapCTBEHHOIO SK3aMeHa I10 MaTeMaTHKe
(mamee - EI'D mo MaremaTtuke) HCIONB3YyeTCs TMepedeHb (Koaudukarop)
pOBEpsieMbIX TPeOOBaHMN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOMN
MporpaMMbl CPEIHETr0 OOIIero 00pa3oBaHUs W 3JIEMEHTOB conaepxanus. [lpu
nposeneHnn EI'D mo maremarnke 0a30BOro ypoBHS W3 IepeuHs (Koaugukaropa)
BBEIOMPAIOTCS TTO3UIIMHA, COOTBETCTBYIOMIHE (efepalbHON pabodeil mporpaMme 1o
MaTtemaruke (0a30BbIi YPOBEHbB)

[Iposepsiembie Ha EI'D mo maremaTnke TpeOOBaHUS K pe3ybTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTebHOM MTpOrpaMMbl CPEAHETO 001Iero 0opa3oBaHus

Kon [TpoBepsiemble TpeOOBaHUS K MPEAMETHBIM pPE3yJibTaraM OCBOCHHSI
MIPOBEPSIEMOTO | OCHOBHOW 00pa30BaTeIbHOM IPOrpaMMbl CPEIHETO OOIIETO 00pa30oBaHuUs
TpeOOBaHMS

1 Bnanenue metogaMu 10Ka3aTeNbCTB, aITOPUTMAMU PEIICHUS 3a]1a4; YMEHHUE
dbopmMynHpoBaTh W ONEPUPOBATH MOHATHSAMH: OIpeleiIeHHe, aKCHoMa,
TEeopeMa, CJIEJICTBUE, CBOMCTBO, MPHU3HAK, J10KA3aTEeIbCTBO, PABHOCUIIbHBIE
bopMyTHpPOBKY; TPUMEHATHh WX, yMeHHE (opMynupoBaTh OOpaTHOE U
MIPOTHUBOIIOJIOKHOE YTBEPKIACHUE, TPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI,
UCIIONB30BaTh ~ METOJ ~ MAaTeMaTW4ecKol  WHAYKIHMHU,  [POBOAUTH
JIOKa3aTeIbHbIE PACCYKICHUSI TIPU PEIICHUU 3a]1a4, OIIEHUBAThH JIOTUYECKYIO
MPaBWIBHOCTh  PAcCyXICHUW; yYMEHHUE  ONEpUpOBaTh  MOHATUSMU:
MHOXXECTBO, TIOJIMHOXKECTBO, OIEpallud HaJ MHOXXECTBAMHU; YMEHHE
UCIIOJIb30BaTh ~ TEOPETUKO-MHOKECTBEHHBIM  ammapar Uil  ONUCaHUs
peaNbHBIX MPOILIECCOB U SIBJICHUN U TP PEIICHHH 3a/1a4, B TOM YHUCJE U3
IPYTUX Y4YeOHBIX MPEIMETOB; YMEHHE ONEpUpOBaTh MOHITUAMH: Tpad,
CBS3HBIN Tpad, nepeBo, LMK, rpad Ha IUIOCKOCTH; YMEHHE 3a/JaBaTh U
OMHCHIBaTh Tpadbl Pa3NUYHBIMU CIOCOOAMH; HCIONB30BaTh Tpadbl MPU
pelieHuu 3a1aq

2 YMeHue onepupoBarb MOHATHSAMM: HaTypajlbHOE YHCIO, LEJI0E YHCIIO,
CTENeHb C IIeJIbIM T0Ka3aTejaeM, KOpeHb HaTypalbHON CTENEHH, CTEIEHb C
palOHaIbHBIM IT10KA3aTeIEM, CTENEHb C JIEHCTBUTENBHBIM I10KA3aTENEM,
J0rapu(pm 4ncia, CHHyC, KOCHHYC U TaHT€HC IPOU3BOJIBHOIO YUCIIA, OCTATOK
[0 MOJYJIO, PallMOHAJIBHOE YHMCIIO, UPPALMOHAIBHOE YHUCIIO, MHOXKECTBA
HATypaJbHBIX, LENbIX, PallMOHAJIbHBIX, NEHCTBUTENBHBIX UYUCEN, YMEHHUE
UCIIOJIb30BaTh TNMPHU3HAKU JECTUMOCTH, HAaUMEHBIIMN OOLIMH JenuTenb |
HauMeHblllee olliee KpaTHOe, alropuT™M EBKiIMIa mpu pelieHuu 3ajady;
3HAKOMCTBO C Pa3JIMYHBIMU O3UIIMOHHBIMY CUCTEMAMHU CUMCIIEHUS; YMEHHE
BBIMOJHATh BBIUMCICHHE 3HAUYE€HUN W TNpeoOpa3oBaHUs BBIPAXKEHUH €O
CTEeTEHSAMH M Jorapudmamu, MpeodOpa3oBaHusi JIPOOHO-PALMOHATBHBIX
BBIpQXXEHMI; yMEHHE ONEpUPOBATH MOHATHSAMH: I[OCIEIOBATEIbHOCTD,
apudMeTHuecKasi MpOrpeccHsi, reoOMeTpuuecKas Mporpeccusi, 6ECKOHEUHO
yObIBatomiasi ~ reoMeTpuyeckas  IMporpeccHs;  yMEHuUEe  3ajJaBarh
MOCJIeIOBATEIBHOCTH, B TOM YHCJIE C MOMOIIBI0 PEKYPPEHTHBIX (OpPMYI;
YMEHHE OIEepUPOBaTh MOHITUSIMH: KOMIUIEKCHOE YHCIO, CONpsKEHHBIE
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KOMIUIEKCHBIE YHCIIa, MOAYJIb M apryMEHT KOMIUIEKCHOTO uucia, (popma
3allMCH KOMIUIEKCHBIX 4YHCel (reoMeTpudeckas, TPUTOHOMETpHUYEcKas U
anreOpanyeckas); yMETb IPOU3BOIUTH apU(PMETUYECKUE JCUCTBHS C
KOMIUIEKCHBIMM ~ YHUCJIaMH;  NPUBOAMTH  IPUMEPHl  HCIOJIb30BAHUS
KOMIIJIEKCHBIX YHMCEN; ONEpUpOBaTh NMOHATUAMU: MaTpuua 2 x 2 u 3 x 3,
OIIpeJIeJINTENb MaTPUILIbL, TEOMETPUUYECKUI CMBICI OIIPEAETUTENS

3 YMeHue OnepupoBaTh IOHATUSAMH: PaLUOHAIbHBIE, HPPALHOHAJIBHEIC,
IIOKa3aTesIbHble, CTEMEHHble, Jorapu(MUUECKUe, TPUTOHOMETPUUYECKUE
YPaBHEHUsS U HEPABEHCTBA, UX CUCTEMBI; YMEHUE ONIEPUPOBATH OHATUAMMU:
TOXJIECTBO, TOXKAECTBEHHOE IMpeoOpa3oBaHUE, YpaBHEHHE, HEPABEHCTBO,
CUCTEMa YpaBHEHMM M HEPABEHCTB, pPAaBHOCUIBHOCTb YPaBHECHHI,
HEPaBEHCTB U CUCTEM; YMEHUE PELIATh YPaBHEHUS, HEPABCHCTBA U CUCTEMBI
C NOMOLIBIO PA3JMYHBIX IIPUEMOB; DPEIIATh YPAaBHEHUS, HEPABEHCTBA H
CUCTEMBI C IIapaMETPOM; IIPUMEHATh YPABHEHUS, HEPABCHCTBA, UX CUCTEMBI
JUISL peLIeHHsI MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3 Pa3JInyHbIX 00acTell HayKu
U peaJbHOU KU3HU

4 YMeHue onepupoBaTh MOHATHAMHU: (QYHKUIUS, YETHOCTh (DyHKIHH,
HEPUOJMYHOCTh (YHKLUH, OrPAaHMYEHHOCTb (PYHKIMH, MOHOTOHHOCTb
(GYHKIMH, SKCTpeMyM (yHKIMH, HAauOoOJbllIee M HAUMEHbIIEE 3HAYCHUS
(GyHKLIMM Ha IPOMEXYTKe, HelpepblBHAS (DYHKIHSA, acCUMITOTHI rpaduka
¢yHKIMYM, TIepBas ¥ BTOpas MPOU3BOAHAs (DYHKIMH, T€OMETPUYECKHNA |
¢u3nueckuii  CMBICT  NPOU3BOIHOW, MEpBOOOpa3Has, OIpPEeeICHHbIH
MHTETpaj, YMEHHE HaXOAWUTh ACHMIITOTHl Tpaduka (QyHKIHH;, yMEHHE
BBIUNCIIATH IPOU3BOJAHBIE CYyMMBI, IPOU3BEACHHUS, YACTHOTO M KOMIIO3ULIUU
(GyHKIM, HAXOIUTh YpaBHEHHE KacaTeabHOU K TpaduKy QYHKIMH; YMEHUE
HaXO/AUTh MPOM3BOJHBIC 3JIEMEHTApHBIX (YHKLUI; YMEHHE HCIOIb30BaTh
MPOU3BOAHYIO JJIsl HccienoBaHus (YHKIUM, HaXoAWTh HAuOONIbLINE U
HalIMEHbIIME 3Ha4eHUs (YHKUUN; CTPOUTHh TpaUKHM MHOTOUWIEHOB C
UCIIOJB30BAaHUEM  alllapaTa MaTeMaTHYecKOro aHajiu3a; MpPHUMEHATh
IIPOU3BOAHYIO JUIsl HAXOXKIECHHS HAWITYyYIETO PELICHNs] B IPUKJIAIHBIX, B TOM
YHClIe COLMAIbHO-)KOHOMMUYECKMX M (PU3MYECKUX 3aJlauax; HaxoIUTh
IUIOINAAN U 00BEeMbI (PUTyp € TOMOLIbI0 MHTErpaia; MPUBOAUTE MPUMEPEI
MaTeMaTU4YEeCKOr0 MOJEIUPOBAHUS C TOMOIIBIO U depeHIInaIbHbBIX
ypaBHEHUNU

5 YMeHue onepupoBaTh MOHATUAMU: Ipaduk QyHKIMH, oOpaTHas (yHKUUS,
KOMITO3UIIUSl (YHKUMH, JHMHEWHas QYHKUMS, KBaJapaTudyHass (QyHKIuS,
pauuoHanbHas (QYHKIMs, CTeNeHHas (QYHKUUS, TPUTOHOMETPHUECKUE
¢byHKIMHM, OOpaTHbIE TPUTOHOMETpPUYECKHE (QYHKIMH, IOKa3aTeabHas |
jgorapupmuueckass (QyHKIUH; YMEHHE CTPOUTh TpadUKU HU3YyYEHHBIX
(byHKIMH, BBIMOIHITH TpeoOpa3oBaHus rpadukoB (QyHKIU, UCIIOIB30BaTh
rpaduKu 715 U3yYEHHsI IPOIIECCOB U 3aBUCUMOCTEH, TIPU peIlIeHUH 3a1a4 U3
IpyruX Y4eOHbIX NPEIMETOB M 3a/ad U3 pealibHOM >KU3HU; BbIpa)karb
dopMynamMu 3aBUCUMOCTH MEXJy BEIMYMHAMH; HCIIOJIB30BaTh CBOWCTBA U
rpadukn (QyHKIHMHA JUTS pelIeHUs ypaBHEHWA, HEPAaBEHCTB W 3agad C
napameTpamH; H300pakaTb Ha KOOPJIMHATHOW TIOCKOCTH MHOXECTBA
pElIEHN YpaBHEHU, HEPABEHCTB M X CUCTEM
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6 YMeHue pemarb TEKCTOBBIE 3aJaud pa3HbIX TUIIOB (B TOM 4MCIE Ha
MPOLEHTHI, TOJIU W YacTH, Ha JBW)KEHUE, paboTy, CTOMMOCTh TOBAapOB U
YCIIyT, HAJIOTH, 3aJlaud U3 00JacTU yNpaBi€HUS JIMYHBIMU U CEMEHHBIMU
dbuHaHCaAMM); COCTABIIATH BBIPAXKECHHS, YpaBHEHHUS, HEPaBEHCTBA M HUX
CUCTEMBl IO YCJIOBHMIO 3aJadM, HCCIIEJOBATh IMOIYYEHHOE pELICHUE U
OLICHUBATh MPABIONOJO00OHOCTh PE3yJbTaTOB, YMEHHE MOIEIUPOBAThH
peanbHble CHUTyallUM Ha $A3bIKE MaTEMaTUKH; COCTaBJISTh BBIPAXKEHUS,
YpaBHEHUsI, HEPABEHCTBA U MX CHUCTEMBI [0 YCIIOBUIO 3aJa4yu, UCCIEN0BATh
NOCTPOEHHBIE  MOJENIM C  HCIOJB30BAaHMEM  ammapara  aireOpsl,
MHTEPIPETUPOBATH NIOJYUYECHHBIN PE3yabTaT

7 YMeHHne omepupoBaTh MOHATHUSAMH: cpenHee apupMeTHyecKoe, MeIHaHa,
HauOoJblllee U HaUMEHbIlIEe 3HAYEHUS, pa3Max, JUCIEPCUs, CTaHAAPTHOE
OTKJIOHEHHE YHCJIOBOTO Ha0Opa; yMEHHE H3BJIEKaTh, MHTEPIPETHPOBATH
UH(OPMaLUIO, MPEJICTABICHHYIO0 B TaONUIaX, HAa JuarpaMMax, rpagukax,
OTPaXKAOIYI0 CBOICTBAa peajbHBIX MPOLIECCOB U SBICHUM; MPEACTABIATh
UHPOpPMALMI0 € [OMOIIBI0 TaOIMIl W JuarpaMM; HcCCJleJoBaTh
CTaTUCTHYECKUE JaHHBIE, B TOM YHCJIE C MPUMEHEHHEM TIpapuuecKux
METOJI0B M 3JICKTPOHHBIX CPEICTB; I'paMuecKy UCCIEN0BaTh COBMECTHbIE
HAOJIIO/IEHNUS C TIOMOILBIO JUarpaMM pacCEeuBaHUs U JIMHEHHON perpeccuu

8 YMeHue onepupoBaTh NOHATHIMU: CIyYalHbIHM OIBIT U CilydaliHOe COOBITHE,
BEPOSATHOCTb CIIy4allHOrO COOBITHS; YMEHHE BBIUUCISTH BEPOSTHOCTb C
UCIIOJIb30BaHUEM IpapUUECKUX METOJI0B; IPUMEHATH (DOPMYIIbI CIIOKEHUS U
YMHOXXEHHS BEpOATHOCTEH, (QOpMyTy IOTHONH BEPOSTHOCTH, (Gopmyrty
bepnymin, komOuHatopHble GakTbl U (HOPMYIIbI; OLEHUBATh BEPOSTHOCTH
peanbHBIX COOBITUH; YMEHUE OINEepUPOBaTh MOHATHSAMH: CllydaiiHas
BEIIMYMHA, DPACIpPEIEICHUE BEPOATHOCTEH, MaTEMAaTHUYECKOE OXXKHUIAHUE,
JUCTIepCUsl U CTaHJApTHOE OTKJIOHEHHE CIy4YallHOW BETMYMHBI, (YHKIHUU
pacupeneneHus U IUIOTHOCTH  PAaBHOMEPHOIO, IIOKA3aTe€IbHOIO U
HOPMAJIBHOTO PaclpelelICHUI; YMEHNE HCII0Ib30BaTh CBOMCTBA U3YYEHHBIX
pacupeneneHui I PelIeHHs 3aaad; 3HAKOMCTBO C IOHATHUSAMH: 3aKOH
0O0JIBIINX YUCEIN, METO/IbI BHIOOPOYHBIX MCCIIEAOBAHNUN; YMEHUE MPUBOIUTH
OpUMEpPbl TMPOSBICHHUS 3aKOHA OOJBIIMX 4YHCET B MNPUPOAHBIX U
OOLIECTBEHHBIX SIBICHMSIX; YMEHHE ONEPUPOBATH MOHATUSIMH: COYETaHUE,
NepecTaHOBKa, YUCIIO COYETaHWH, YUCIO NepecTaHoBOK; OuHOM HpioTOHa,
yYMEHUE NMPUMEHATh KOMOWHATOPHBIE (DaKThl U pacCyKIACHUS I PELICHUs
3a/a4; OIICHMBAaTh BEPOATHOCTH pEaJbHBIX COOBITUH; COCTaBIATH
BEPOATHOCTHYIO MOJENIb U HHTEPIIPETUPOBATH NIOJIyYEHHBIN PE3YyIbTaT

9 YMeHne onepupoBaTb ~ NOHATHUSAMH:  TOYKa, HpsMas, IIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYMHA YITIA, IUIOCKUHN YroJl, ABYTPaHHBINA
YIoJI, TPEXTPaHHBIA YTOJI, CKPEUIMBAKOIINECS NpPsAMbIC, NapAJIEIbHOCTh U
NEPHEHAUKYIAPHOCTD MPAMBIX U IIJIOCKOCTEM, YTOJl MEKIY IIPSAMBIMU, YTOJI
MEXAY MPSMOM U IJIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSIMH, PACCTOSIHUE OT
TOYKHM 0 IUIOCKOCTH, PACCTOSHHME MEXAY NPAMBIMH, PACCTOSIHUE MEKIY
IJIOCKOCTAMM; YMEHHE MCIOJb30BATh NPH PEIICHHHM 33]1a4 H3y4YCHHbIC
(baxkThl U TEOpeMbl IJIAHUMETPUHU; YMEHHE OLEHHBATh pa3Mepbl 0ObEKTOB
OKPY’KAaIOIIETO MHUpPA; CTPOUTh MaTeMaTHYECKUE MOJEIN C TIIOMOUIBIO
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TCOMCTPUYCCKUX MOHATHUH U BCJIIMYMH, pPCIIaTh CBA3aHHBIC C HUMU
MMPAaKTUYCCKUC 3a1a9U

10

YMeHHe omnepupoBaTh MOHATHAMHU: IUIOMAAb (GUTypsl, 00BeM (uUTypHI,
MHOTOTPAaHHHUK, TPABUIBHBI MHOTOTPaHHHK, CEYEHHE MHOTOTPaHHHKa, KO,
napajiesienune]], Ipyu3Ma, nupamuna, (Gurypa ¥ mNOoBEpXHOCTh BpaIICHUS,
WIMHJP, KOHYC, Imap, cdepa, miomanb cdepsl, IUIOMaab MOBEPXHOCTH
OUpaMUIbI, TPHU3MBI, KOHYCa, IMIMHAPA, 00beM KyOa, MpsIMOYTrOJbHOTO
napajulelenunena, NUPaMHUIbl, TNPHU3MbI, IMIMHApPA, KOHyca, IIapa,
pa3BepTKa MOBEPXHOCTH, CEUCHHUSI KOHyCa U LUJIMH/PA, apauIeIbHbIe OCH
WIM OCHOBAaHMIO, CEYCHHE IIapa, IUIOCKOCTh, Kacalomascs cQepsl,
IIMHIPA, KOHYCa; yMEHHE CTPOUTh CEUEeHHE MHOTOTPaHHHKA, U300pakaTh
MHOTOTPAaHHUKH, (PUTYpBI ¥ MOBEPXHOCTH BPAIICHUS, MX CEYCHUS, B TOM
YHCIEe C TOMOIIBIO JIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHSITH CBOMCTBA
TeOMETPUYECKUX (UTYp, CaMOCTOSTEIBHO (DOPMYIUPOBATH ONPENCICHUS
u3y4yaeMblX (UTyp, BBIIBUTaTh THIIOTE3Bl O CBOWCTBAX M MpPHU3HAKAX
reoMeTpuuecKkux ¢Guryp, oOOCHOBBIBATH WM OIPOBEPraTh HX; yYMEHHE
NPOBOAMTH KJIACCH(PUKALUIO GUTYD 1O PA3TUYHBIM MTPU3HAKAM, BBITIOIHATH
HEOoOXOIMMBIE JOTIOTHUTEIbHBIE TOCTPOCHUS

11

YMeHHe  omnepupoBaTh  MOHATHUSAMH: JABIDKEHHE B  IPOCTPAHCTBE,
napajuleNbHbI MEepeHOC, CUMMETpPHsI Ha IUIOCKOCTH U B IMPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHWe TOAOOUS, TMOMOOHBIE (DUTYpBI, yMEHHUE
pacro3HaBaTh paBHbIE M MOAOOHBIE (DUTYpBHI, B TOM 4HCIE B MPUPOAE,
HCKYCCTBE, apXUTEKTypE; UCIOIb30BaTh N'€OMETPUUECKUE OTHOIICHUS MpU
pelIeHUuH 3a]a4; HaXOAWTh TI'€OMETPUYECKHE BEJIMYMHBI (IUIMHA, YTOI,
ioniaib, 00beM) IPH PEIICHUH 3a/1ad U3 IPyruX YYeOHbIX PEIMETOB U U3
peabHON JKHU3HU; YMEHHE BBIYMCIATh F€OMETPHUUECKHUE BEMUYMHBI (JITHHA,
yToJl, IJIoIab, 00beM, IJIOLAAb MOBEPXHOCTH), MCIONb3YS H3y4YCHHbBIE
GopMyabl U METOABI, B TOM YHCIE: IUIOIAAb MMOBEPXHOCTH MUPAMUJIBbI,
NpU3MbI, KOHyca, IIWJIMHIApa, IUIomans  cdepsl; o0beM  Kyba,
MOPsIMOYTOJBHOTO  TMapajjieNienumneaa, MNUPaMHUIbI, TMPU3MBI, IHIWHIPA,
KOHYCa, 11apa; YMEHHE HaXOUTh OTHOILIEHHE 00bEMOB MOAOOHBIX PUTYD

12

YMeHne omnepupoBaTh MOHATHUSIMH: MPSMOYTOJbHASI CHCTEMa KOOPIMHAT,
BEKTOp, KOOpPAMHATBl TOYKH, KOOPAMHATHI BEKTOpA, CyMMa BEKTOpOB,
IIPOU3BE/IEHUE BEKTOpa Ha YMCIO, pa3IoKEHHWE BEKTopa Mo Oasucy,
CKaJIIpHOE TPOM3BEICHHUE, BEKTOPHOE NPOU3BEACHUE, YOl MEXIY
BEKTOpaMH; YMEHHE HCTIOIb30BaTh BEKTOPHBIN U KOOPAUHATHBIA METOJ IS
pellIeHUs] TEOMETPUIECKUX 3a/1a4 U 3a]1ad APYTUX YIeOHBIX MPEAMETOB

13

YMeHnue BbIOMpaTh MOAXOASIIMNA METOJ Ui PeLIeHHs 3aJayu; MOHUMaHUe
3HaYMMOCTH MAaTeMaTHKH B M3YYEHUU MPUPOAHBIX U OOIIECTBEHHBIX
IIPOLIECCOB M SIBJICHWUM; YMEHHME pAclO3HaBaTh IIPOSIBICHUE 3aKOHOB
MaTeMaTUKUA B UCKYCCTBE, YMEHHUE IIPUBOAUTH IIPUMEPHI MAaTEMaTHUYECKUX
OTKPBITUHA POCCUICKON U MUPOBOM MaTeMaTn4eCKON HayK1
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[lepedenn aneMeHTOB conepxanusi, mposepsieMbix Ha EI'D o maremaruke

Kon [IpoBepsieMblii 2IEMEHT COJEPAKAHUS

1 Yucna 1 BBIYUCIICHUS

1.1 HarypaneHbie u nensie uncia. IIpu3Haku 1eIMMOoCTH HEIbIX YUCEN

1.2 Panmonaneupie yucna. OOBIKHOBEHHbIE M JECATHUYHBIE JpOOH, IPOLIECHTHI,
0OECKOHEUHBIE IEPUOUUECKUE TPOOH

1.3 ApudmeTndeckuii KOpeHb HaTypallbHOU cTeneHu. JlelicTBus ¢ apupmMeTnyeCKUMHU
KOpHSIMU HaTypajibHON CTENEHU

1.4 Crenenp c wnenbiM mokazareneM. CTemeHb € pPAlMOHANBHBIM TOKa3aTeseM.
CBolicTBa cTENEHU

1.5 CuHyC, KOCMHYC W TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
apKTaHI€HC YUCJIOBOTO apryMeHTa

1.6 Jlorapudm uncna. Jlecarnynbpie U HaTypaJibHBIC JIOTAPU(MBI

1.7 HeiictButenbuple uncia. Apudmernyeckue omnepanuud ¢ JIeHCTBUTEIbHBIMU
yucinaMu. [IpuOnrkeHHble BBIYMCIIECHHUS, IMpaBUia OKPYIVIEHHS, NPUKHUIKA U
OLICHKA pe3ysIbTaTa BEIYUCICHUN

1.8 [Ipeobpa3zoBanue BeIpaxeHUH

1.9 KommuiekcHbie uncna

2 YpaBHEHHS U HEPABEHCTBA

2.1 Hensle 1 1poOHO-paliOHaIbHbIE YPaBHEHUS

2.2 Hppanuonaibuble ypaBHEHUS

23 TpuroHoMeTpu4eCKHe ypaBHEHUS

24 [ToxazarenbHble U JlorapuMuyeckie ypaBHEHHs

2.5 [lenwie 1 poOHO-palIMOHATEHEIE HEPABEHCTBA

2.6 HppanuonaibHble HEPaBEHCTBA
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2.7 [ToxazarenbHble U JIorapuMUYecKre HEPaBEHCTBA

2.8 TpuronomeTpuyeckrue HEpaBEeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHU, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu

2.11 Marpuiia CUCTEMBI JTMHEHHBIX ypaBHEHHN. OnIpeAeIuTEb MaTPHUIIbI

3 QyHKUIUHU U TpapUKU

3.1 OyHk1Ms, cnocoObl 3ananus QyHkuuu. ['paduk ¢ynkuuu. Bzanmuo obpaTHbie
¢yukuun. YerHsie u HeueTHbIe QyHKIMH. [lepnognueckue GpyHKIIH

3.2 Ob6nactp ompeneneHUuss U MHOXKECTBO 3HaueHUil ¢yHkuuu. Hymu ¢dyHKimm.
[TpoMeXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHWH.
MaxkcumyMbl 1 MUHUMYMBI (yHKIuu. HamOombliee ¥ HauMeHbIIee 3HAUYCHUE
(YHKIMH Ha IPOMEKYTKE

33 Crenennas (QyHKUMS C HATypalbHBIM W IIeNbIM Toka3arenem. Ee cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOPHS N-Oi CTETICHU

34 Tpuronomerpuueckue (GpyHKIIUU, UX CBOWCTBA U TpaPuKu

3.5 [TokazaTtenbHas u norapupmMudeckas GyHKIIUH, UX CBOICTBA U TpaduKu

3.6 Toukn paspbiBa. AcuMnToThl rpaduxoB ¢yHkui. CpolicTBa (QYHKIMIA,
HENPEPBIBHBIX HAa OTPE3KE

3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33JaHUS ITOCIIEI0BATEIbHOCTEN

3.8 Apudmernueckas u reomeTprueckas mporpeccuu. @opmyia cI0kKHbBIX IPOLEHTOB

4 Havayria MaTemaTndeckoro aHannsa

4.1 [TpousBoanas pynkuuu. [IponsBonHbIe AeMeHTapHBIX QyHKIUH

4.2 [IpuMeHeHHe NPOU3BOMHOW K HCCIEAOBAaHHIO (YHKIMH Ha MOHOTOHHOCTh HU
sKkcTpeMyMbl. HaxoxkeHre HanGombIIero 1 HauMeHbIIero 3HaueHus: GyHKIIMHU Ha
OTpe3Ke

43 [TepBooOpaznas. Uaterpan
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5 MHoecTBa U JIOTUKa

5.1 MHoOXxecTBO, onepanu Haj MHOKecTBamMu. Jlnarpammel Ditiiepa - Benna
5.2 Jloruka

6 BeposaTHOCTh U cTaTucTHKa

6.1 OnucarenpHas CTaTUCTUKA

6.2 BepositHocTh

6.3 KombOunaropuka

7 I'eomerpus

7.1 Purypsl Ha INIOCKOCTH

7.2 [IpsiMbI€ M TUIOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHuKu

7.4 Tena v MOBEpXHOCTHU BpAIIECHUS

7.5 Koopaunats! 1 BEKTOPBI
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